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. BACKGROUND

On March 24, 1999, the Nationd Marine Fisheries Service (NMFS) published itsfind decisonto list
the Upper Willamette River evolutionarily sgnificant unit (ESU) of chinook sdmon (Oncor hynchus
tshawytscha) as threatened under the Federal Endangered Species Act (ESA). The effective date for
the find listing was May 24, 1999, and the ESU is defined as “dl naturaly spawned populations of
gpring-run chinook salmon residing below impassable natura barriers’ (64 FR 14308). Critica habitat
for this ESU was designated on February 16, 2000 (65 FR 7764). Upper Willamette River chinook
sdmon and its critical habitat occur within the action area of this consultation.

The Upper Willamette River (ESU) of steelhead (Oncor hynchus mykiss) was listed as threatened
under the ESA on March 25, 1999 (64 FR 14517) smultaneoudy with Upper Willamette chinook
sdmon, but its range does not include the action area for this consultation', and it is not addressed in
thisbiologica opinion.

The U.S. Fish and Wildlife Service (USFWS) determined threatened status for the Columbia River and
Klamath River distinct population segments (DPS) of bull trout (Salvelinus confluentus) on June 10,
1998 (63 FR 31674). The Columbia River DPS includes bull trout in portions of Oregon, Washington,
Idaho, and Montana, which encompasses the Willamette River and itstributaries. On November 1,
1999, the USFW'S determined threatened status for al populations of bull trout within the coterminous
United States (64 FR 58910). Critical habitat has not been proposed or designated.

The northern spotted owl (spotted owl) (Strix occidentalis caurina) was listed at threetened by the
USFWS on June 26, 1990 (55 FR 26114). Critica habitat has been designated (57 FR 1796).

The bald eagle is listed as threatened in the conterminous United States. On June 6, 1999, the
USFWS proposed to ddlist the species (64 FR 36454), but afina ruling has not yet been made.

On July 8, 1998, the USFW'S published a proposed rule to list the contiguous United States DPS of
the Canada lynx as a threstened species (63 FR 36993). The range of the lynx includes portions of
Washington, Oregon, Idaho, Montana, Utah, Wyoming, Colorado, Minnesota, Wisconsin, Michigan,
Maine, New Hampshire, Vermont, New Y ork, Pennsylvania, and Massachusetts. The proposa was
extended for sx months on July 8, 1999 (64 FR 36836), and the comment period was reopened on
August 18, 1999 (64 FR 44883). A find decisgon regarding the speciesis pending.

Coadtd cutthroat trout (Oncorhynchus clarki clarki) in the upper Willamette River is currently a
candidate for listing under the ESA.

1 seewebsite http://www.nwr.noaa.gov/1salmon/salmesa/index.htm for detailed information and range maps for listed,

proposed, and candidate anadromous salmonids.



A. Objective of this Consultation

Section 7(a)(2) of the ESA requires each Federal agency in consultation with NMFS and USFWS (the
Services), to ensure that any action it authorizes, funds, or carries out is not likely to jeopardize the
continued existence of any listed species or result in the destruction or adverse modification of critica
habitat. Conferencing isrequired for proposed species when the action agency determines that its
action islikely to jeopardize the continued existence of any proposed species or result in the destruction
or adverse modification of proposed critica habitat. There is no requirement to confer on candidate
Species.

The U.S. Army Corps of Engineers (Corps) has proposed to construct the Cougar Reservoir Water
Temperature Control (WTC) Project at Cougar Dam (the * proposed action”) on the South Fork of the
McKenzie River in Lane County, Oregon (Fig. 1), and has requested forma consultation from the
Services due to effects of the project on Upper Willamette River chinook salmon (UW chinook
salmon), bull trout, and the spotted owl. The purpose of the Cougar WTC project isto address long-
gtanding environmental problems associated with the temperature of discharges below Cougar Dam.

The objective of thisbiologica opinion isto address the effects of the proposed action on listed UW
chinook salmon, bull trout, and the spotted owl, and to determineif thisfederd action by the Corps will
jeopardize the continued existence of these species or adversaly modify critical habitat.

B. Consultation History

In September 1994, the Corps submitted a Biologica Assessment (BA) to the USFWS entitled “Bald
Eagles, Northern Spotted Owls, Peregrine Falcons, Oregon Chub and Bull Trout, Willamette
Temperature Control Project, Cougar and Blue River Projects.” In response, USFWS provided a
letter of concurrence dated November 14, 1994 (Ref. 1-7-94-1-515) . At thetime, bull trout was
classfied asa Category | speciesfor liging under the ESA. Initsletter, the USFWS indicated that the
Corps would need to “conference/formally consult on the impacts to bull trout expected to occur asa
result of the proposed project” if bull trout were proposed or listed prior to project completion.

In 1999, as the Corps began to approach the construction period for the Cougar WTC project,
numerous meetings were held and informa correspondence exchanged among the Corps, NMFS and
USFWS. The Corps prepared a draft supplementa BA addressing the effects of construction of the
Cougar WTC project for the Services review in July 1999.
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Figure 1. Location of Cougar Dam and action area for this consultation (action area defined in Section
[1.D. on p.12).

In October 1999, the Corps completed the find supplemental BA evauating the potentia effects of
construction activities proposed under the Cougar WTC project on species currently listed or
proposed for listing under the ESA, including bald eagle, spotted owl, bull trout, UW chinook salmon,
and Canadalynx. The American peregrine facon (Falco peregrinus anatum) was removed from the
Federd List of Endangered and Threatened Wildlife on August 25, 1999 (64 FR 46542), thereby
removing the requirement under Section 7 of the ESA to evauate impacts to that species.

Potentia effects to Oregon chub (Oregonichthys crameri) were addressed informaly through
discussionsin November 1999 among USFWS, Oregon Department of Fish and Wildlife (ODFW),
and Corps gaff. The Oregon chub is not found in the McKenzie River drainage, but it could be
affected by increased water releases from Corps reservoirs on the North Santiam and Middle Fork
Willamette Rivers to compensate for areduced volume of releases from Cougar Reservoir during the
congtruction period. Discussions anong USFWS, ODFW and Corps staff biologists concluded that



the effects to Oregon chub would be minor and were within norma project operations aready covered
by the USFWS's 1996 biologica opinion (USFWS Log Number 1-7-95-F-112) to the Corps oniits
operation of the Willamette Valey flood control system (this 1996 biologica opinion covered only
Oregon chub).

On October 27, 1999, the Services received the Corps' fina BA on the Cougar WTC project and a
request for forma consultation under the ESA for UW chinook salmon, bull trout, and the spotted owl.
The Corps d o requested concurrence from USFWS that this proposed action is not likely to
adversdly affect the bald eagle and will have no effect on Canadalynx. On February 8, 2000, the
Services received an amendment to the BA from the Corps describing the need to move additiond
sediment and debris (atotal of gpproximately 20,000 to 30,000 cubic yards) within Cougar Reservoir
beyond the quantity estimated (500 cubic yards) in the October 26, 1999, supplemental BA.

The USFWS issued abiologica opinion under section 7 of the ESA on the adoption of Alternative 9 of
the Northwest Forest Plan (Forest Plan) of the Find Supplemental Environmental Impact Statement by
the Forest Service and Bureau of Land Management on February 10, 1994. In that opinion, the
USFWS determined that Forest Plan implementation was not likely to jeopardize the continued
existence of listed species or result in the adverse modification or destruction of designated critica
habitat. However, USFWS was unable to fully assessincidentd take of spotted owls, impactsto
spotted owl critical habitat, or the impact to spotted owl dispersal outside of the Late-Successiond
Reserves (LSRs) which may result from implementing projects consistent with the Forest Plan. This
was deferred to future consultations on Site-gpecific actions.  In addition, information about the newly
developed L SRs and the intervening matrix lands were unavailable to the USFWS. For dl of these
reasons, additiona consultation on Federa activities within the Forest Plan arealis gppropriate,
including the project discussed herein.

Concurrent with the development of the BA for the congtruction of the Cougar WTC project, the
Corpsisdeveloping a BA to address the effects of the ongoing operation of the 13 damsin the
Willamette Valey Hood Control System. The Corpsis expected to initiate consultation under section
7 with the Services for effectsto dl listed, proposed and candidate species in the near future. This
larger consultation will analyze the effects of the long-term operation of the Cougar WTC project.

C. Concurrences
1. Bad Exgle

The Corps BA datesthat there are no known nesting bald eagles in the McKenzie basin, dthough
occasiond wintering bald eagles do occur in the project vicinity.  Summer drawdown of Cougar
Reservoir for condruction is expected to temporarily reduce the fish population in the reservoir. This
loss would affect very few or possibly no eagles, and fish populations are expected to rebound after the
construction period. Project-related impacts to other potentia prey resources such as waterfowl will



aso beminimal. Based on these facts, the USFWS concurs with the Corps' finding that construction
of the Cougar WTC project is not likely to adversdy affect bald eagles.

2. CanadaLynx

Condruction of the Cougar WTC project will occur during the summer, at the time of year when lynx
are expected to have moved to higher devations. Rock blasting will occur either underground or within
aconfined basin. Theleve of noise from blagting will not be sufficient to affect lynx foraging a
elevations well above the reservoir in summer. Other agpects of the project, including lower instream
flows in the South Fork McKenzie River and summer drawdown of the reservoir, would have no effect
on lynx or itsforaging habitat. Thus, no impactsto lynx are anticipated from the proposed action, and
the USFWS concurs with the Corps' “no effect” determination.

II. PROPOSED ACTION

The proposed Cougar WTC project was described in the 1995 Feasibility Report and Final
Environmenta Impact Statement (EIS; USACE 1995), the Feature Design Memorandum (FDM;
USACE 1998), and more briefly in the BA. The proposed project is to modify the Cougar Dam intake
sructure to provide control of the water temperature of the outflow. The project consigts of ataching a
new 302-foot tall, rectangular intake structure (a concrete wet well) to the upstream side of the existing
intake structure. The new intake structure will be fitted with eight water temperature control ports and
two bypass ports to alow sdlective withdrawd of water from different depths of the reservair. Inthis
biologica opinion, congtruction of the new intake structure, and al associated activities such as
managing water levelsin the reservair (i.e., through reopening and using the old diversion tunnd),
monitoring, mitigation, trapping and handling fish for interim fish passage, etc., are collectively referred
to asthe Cougar WTC project. Congtruction will take place for gpproximatdly seven months (April
through October) of each year for three or four years (2000 — 2003). Thisbiologica opinion

addresses only congtruction impacts; the long-term operation of the Cougar WTC project will be
addressed in a separate biologica opinion for the Corps Willamette Valey Food Control System.

The new intake structure will permit control of the depth at which water is discharged from Cougar
Reservoir. This capability will, in turn, permit control of the water temperature of the discharge. If
desired, water can be discharged from multiple reservoir leves at the same time to blend waters of
different temperatures. The new project will provide water temperature control for 95% of dl average
annual project outflows which corresponds to flows up to 2,000 cubic feet per second (cfs).

Severd changes from the 1995 Feasibility Report and Fina EI'S have been proposed to the Cougar
WTC project as aresult of further desgn study. Design changes are discussed in a Feature Design
Memorandum (FDM) completed for the project (USACE 1998). Mgor design featuresinitialy
included in the Feasibility Report and Final EIS (USACE 1995) that have subsequently been dropped



because of impracticdity include: (1) fish screening & the diverson tunnel entrance; and (2) extensve
erasion control measures throughout the drained reservoir area. Some of these changes will dter the
impacts previoudy described in the EIS. Those changes that ater impacts are discussed in a
supplemental Environmental Assessment (EA; USACE 19993).

An Environmental Coordination Task Force (ECTF) conggting of federal and state regulatory and
resource agency representatives from NMFS, USFWS, Oregon Department of Fish and Wildlife,
Willamette Nationa Forest, the Corps, and possibly others, will be established to assist the Corpsin
reviewing studies and monitoring results associated with the Cougar WTC project. The ECTF will dso
assig the Corpsin identifying needs for corrective action, formulating recommendetions for facility
design and corrective action, implementing corrective actions, and providing information concerning the
project to their congtituencies and to the public. This adaptive management approach means that some
details of the proposed action are not yet defined because they will be determined by the ECTF
depending on the prevailing circumstances.

Activities associated with the proposed action that may affect ESA listed species are project
congiruction activities, monitoring, and mitigation. These, and the role of the ECTF, are described
below.

A. Project Congruction Activities

The project congtruction plan is fully described, scheduled, and diagramed in the FDM (USACE

1998). Inthefirgt year of congtruction (2000), the diversion works for lowering the pool will be
developed. In the following years (2001-2002, and 2003 if necessary), the pool will be drawn downin
the spring to eevation 1,375 feet (elevations are given in Nationd Geodetic Vertica Datum, NGV D)
and hdld at this levation until the fal (gpproximately June through October), which is when congtruction
of the new intake tower will take place. For purposes of this biologica opinion, the components of
project construction are described below as: (1) Preparation and use of staging area; (2) preparation
and use of main diverson tunnd; (3) re-opening the Rush Creek diverson tunnel; (4) drawing down
the reservoir; and (5) congtruction of new intake structure.

1. Preparation and Use of Staging Area

A 250,000-square-foot staging area located at river mile (RM) 2.5 of the South Fork McKenzie River
(known as Strube Hat), will be used for disposal of rock and other congtruction materids. Thiswas
the staging area used when Cougar Dam was origindly congtructed. Congtruction specifications for the
Cougar WTC project will include provisons for pollution prevention and cleanup, the removd of dl
equipment and supplies from congtruction Stes upon completion of work, and the restoration of the
daging area. In addition, specifications would prohibit the contractor from performing any excavation
in the staging area. Biologica monitoring, as described below, would be designed to detect impactsto
fisheries resources that might occur as aresult of accidenta spills of fudl or other pollutants so that



corrective action could be taken.
2. Preparation and Use of Main Diverson Tunndl

The diverson tunnel used in the original congtruction of Cougar Dam will be re-opened to draw down
the reservoir for congtruction. Preparation of this tunnel will be done during the first year (2000) by
using explosives to remove the concrete plug, and blasting is planned for mid-April to mid-June, 2000.
A single, find blagt to tap the concrete plug is planned for February or March 2001. The downstream
portal of the diversion tunne will be cleaned of trees and shrubs, and the rock dope will be supported
as necessary. The exit channd will be rehabilitated, including removing approximately 1,300 cubic
yards (cy) of sediment fill materias that have been placed in the channel since the completion of the
dam, and placing about 2,600 cy of riprap in areas where the origind riprap has been removed or
whereitisundersized. A rock barrier fence will be constructed just above the bresk of dope. A crane
will be used to lift equipment and remove spoils. Some rock drilling will occur but blagting to remove
riprap or sediments will not be necessary.

In-water disposal will be used to dispose of al lake sediment material moved. An estimated 500 cy of
lake sediment and debris will need to be removed from the upstream porta of the exigting diverson
tunnel (but up to 30,000 cy of additiona sediment will be dredged from the area around the existing
reservoir outlet structure - see “3. Re-opening Rush Creek Diversion Tunnd”). To provide access for
continuing maintenance activities in the reservoir regulating outlet area, a permanent road will be built on
exiging fill that will cross abox culvert located just below the exit of the diversion tunnel before its flow
enters the South Fork McKenzie River. No fish will be able to ascend into thisarea. A 120-foot long
cofferdam, 12 feet high with an gpproximate footprint of 5,200 square feet will be located in the tailrace
at the lower end of the diversion tunnd during the first year of congruction. The cofferdam is needed
to de-water the downstream porta of the diversion tunnd and will be removed after the first year of
congtruction. No rock blasting will occur.

A new gate chamber will be congructed and flow control gates will be ingtaled in the diverson tunndl.
A by-pass channel, which was cut into the invert of the diverson tunnd to handle the flow during
congtruction of the concrete plug, will be removed. A 350-foot section of the existing diverson tunndl
will be lowered six feet by blagting.

3. Re-opening Rush Creek Diverson Tunne

Rush Creek enters the reservoir near the intake structure. The embankment of Cougar Dam coversthe
lower portion of the Rock Creek ravine, preventing the flow of Rush Creek from entering the reservoir
at pool eevations below 1505 feet NGVD. Hence during congtruction of the dam, Rush Creek was
diverted into a tunnd leading to the main diverson tunnd intake. During condruction of the new intake
gructure, Rush Creek must again be diverted. The old Rush Creek diversion tunnd will be used, but it
must be dug out using blasting and mechanica remova (by clamshell dredge), and an intake portal



congtructed. Thiswork will be done between October 2000 and February 2001.

Re-opening the Rush Creek Diverson Tunne will require dredging approximately 10,000 to 15,000 cy
of sediment from in front of the upstream porta of the tunnd, and an additiona 10,000 to 15,000 cy of
sediment from the saddle between the existing reservoir outlet structure and the main reservoir. The
dredged sediment will be transported by barge and redeposited in the reservoir on the eastern side the
dam within a depresson formed behind an old inundated road. Access to the diversion tunndl is
needed for drainage of discharge from Rush Creek during the construction period, and remova of
sediment from the saddle areawill improve access to cold weter in the reservoir’s hypolimnion during
summer. This, in turn, will improve long-term operationa effectiveness regarding water temperature
control below Cougar Dam.

4. Drawing Down the Reservoir

An unscreened diversion tunnel with aflow capacity of 1,200 cubic feet per second (cfs) at pool
elevation 1,375 feet NGV D will be used to draw the reservoir down and pass inflow during the
summer congtruction period (June through October). Discharge from the reservoir may aso be
managed by releases through the diversion tunnd during the flood control period (November through
May) until the Cougar WTC project is completed (i.e., through 2003).

Initial reservoir drawdown will begin in fal 2000, and will follow the usud flood control drawdown
schedule. Drawdown below norma Minimum Flood Control Pool eevation of 1,532 feet NGVD for
condruction activitieswill begin in February 2001, flow conditions permitting. Limiting the rate of
reservoir drawdown to no more than three feet per day will reduce the risk of a bank failure. If bank
failures occur, the Corps will atempt to minimize sedimentation by using st fences, log booms, or other
measures.  The reservoir will be drawn down to eevation 1,375 feet NGV D during the summer
congtruction period, and aresdua reservoir will be maintained at thislevel. The residud pool at this
elevation would have alength of gpproximately 7,700 feet (1.5 miles), amean width of 650 feet (0.1
mile), asurface area of about 106 acres, and an approximate volume of 2,845 acre-feet. Mean depth
at elevation 1,375 feet NGV D will be approximately 27 feet. Maximum depth a this elevation is 85
feet, which will occur at the entrance to the diversion tunndl.

The need to Sore alate-season (e.g., June) high flow event, however, could result in storage behind
Cougar Dam at inflow levels below 1,200 cfs and subsequent raising of the pool above eevation 1,375
feet NGVD. Atapool eevation of 1,495 feet NGV D, with a maximum depth of gpproximately 200
fet, the congtruction area at the temperature control structure would begin to be inundated. The Corps
may stop construction when the risk of inundation becomes too great. However, the Corps may be
able to continue congtruction activities above completed work that has been inundated.

Drawdown to residud pool leve will normaly be completed by the end of May, and the summer
congtruction period for the intake tower will extend from June through October during 2001 through



2003. High flow events either late in the pring or during the early fal may shorten the construction
period. Normd flood control operations will resume in November. Summer flow in the South Fork
McKenzie River below Cougar Dam would be equa to residua pool inflow and may be reduced from
present minimum flows of 300 cfs. During drawdown, releases from other sorage projectsin the
Willamette Basin will be made as needed to meet minimum flow requirements a Albany (5,000 cfs)
and Salem (6,500 cfs) during the summer low flow period.

5. Congtruction of New Intake Structure

The intake structure congtruction area will be prepared at the beginning of the second year of the
project (i.e., after drawdown in spring 2001) by first cleaning al rock dopes around it of loose debris,
which will be removed with acrane. A roller-compacted concrete cofferdam will be constructed to
provide adequate flood protection of the construction area during the construction season. The crest of
the cofferdam will be a eevation 1,495 feet NGVD. The part of the cofferdam above the regulating
outlet (RO) bench will be removed a the end of the construction work. Approximately 910 cy of rock
will be removed from the existing RO bench. In addition, athin diver of rock (40 feet long and 60 feet
high, or about 300 cy of rock) will be removed to make room for anew sructurd concrete wall to
support the new RO trashrack; the exigting trashrack bridge will be demolished and anew one
constructed approximeately 40 feet upstream.

The congtruction areais scheduled to be ready for work on the new intake structure to begin in the
early part of the 2001 construction season. The contractor will attempt to complete the new intake
gructure during the following construction season (2002). If thisis not possible, construction will
continue and be completed in 2003.

B. Monitoring

Monitoring is described in the BA (p. 48-52) and the FDM (USACE 1998, p. 7-3 & 7-4). Water
quality and biologicad monitoring will be conducted during the congtruction period to identify problems
that may arise and to provide valuable information useful for future project planning and design.

Water quality parameters that will be monitored during and following the congtruction period above
Cougar Dam in the South Fork include flow, water temperature and turbidity of inflow. Below the
dam, flow, water temperature, turbidity, and dissolved oxygen (DO) of discharge will be monitored on
an hourly or daily basis a existing U.S. Geologica Survey (USGS) gaging étions. In addition to
stream monitoring, water temperature, DO, turbidity, and other parameters (percent oxygen saturation,
pH, total dissolved solids, conductivity, and oxidation-reduction potentia) will be measured in the
resdud pool above Cougar Dam on aweekly basis a three or more sampling stations within the
reservoir (USACE 1995). Flow, water temperature and turbidity conditions at inflow to the residua
pool would be compared to conditions in the residual pool and below the dam. A daily log of stream
and reservoir conditions, including any storm events, would be maintained dong with a database of the



associated water quality parameters described above. Problem events would be reported by the
Corps to Oregon Department of Environmenta Quality (ODEQ), ODFW, NMFS, and USFWS,
aong with information about any corrective actions taken. Quarterly monitoring, annua progress, and
find project reports regarding these conditions and actions would be prepared for the ECTF.

Biologica monitoring of fish and wildlife resources will be conducted to detect and address unforeseen
environmenta (e.g., high discharge events, seismic events) or biologica (e.g., unusud fish abundance)
circumstances that might be influenced by congtruction activities. The proposed action includes a study,
funded by the Corps and performed by ODFW, to examine bull trout migratory behavior, capture and
handling techniques, and captive broodstock retention techniques. The Corps will ask the ECTF to
review and comment on the study plan and on the results and recommendations from the study.
USFWS approvd of the study plan, and of any resulting course of action, would be required. The
ECTF would serve as the central coordinating body for monitoring project activities and recommending
to the Corps appropriate corrective actions that should be taken to protect fish and wildlife resources.
The Corps would consder ECTF recommendations, and would formulate decisions regarding
corrective actions to be taken in consultation with NMFS and USFWS.

The Corps and ODFW will monitor the drawdown of Cougar Reservoir and the area below Cougar
Dam for potentia impacts of construction activities on bull trout, UW chinook salmon and other fish
gpecies. The Corps and ODFW will experimentally trap bull trout (and, possibly, downstream-
migrating juvenile UW chinook salmon) above, within, and below Cougar Reservoir during
implementation of the Cougar WTC project (2000-2003). Experimentd trapping would begin in 2000,
one year beforeinitia drawdown of Cougar Reservoir. Nearly continuous experimenta trapping of bull
trout will provide information needed for Sting and design of permanent trgp-and-haul facilities and for
identification of aternative protective measures for bull trout that could be taken, if needed. Detailed
annua study plans for this work will be developed cooperatively with ODFW and reviewed by
representatives of the ECTF. Annual plans would be submitted by the Corpsto USFWS and NMFS
for approva.

During the congtruction period each year (June through October), the Corps will periodicaly survey
conditionsin the residua pool and in the South Fork McKenzie River up to amile (or some other
gppropriate distance) below Cougar Dam. Results of monitoring would be reported in quarterly
monitoring, annua progress, and fina project reports to the Corps and to the ECTF. If necessary, the
Corps or the Corps's contractor would implement measures to resolve problems associated with the
proposed action. The Corps would consult with the ECTF accordingly.

Suitable habitat for spotted owls within one mile of the project site will be surveyed annualy, usng
established protocoal, to determine occupancy and nesting activity. Noise levelswill be monitored at a
recording station, which will be located in the Rush Creek drainage, approximately 2,000 feet from the
Rush Creek diversion tunnel intake and the Cougar Reservoir intake structure.
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C. Mitigation

Mitigation for the Cougar WTC congtruction project has two components: protection of bull trout in the
resdud pool, and interim fish passage around Cougar Dam.

1. Bull Trout Rescue

The plan for protecting bull trout trapped in the residua pool during the congtruction period is described
inthe BA (p. 38-40). Mitigation actions that could potentially be implemented to protect bull trout
include trapping of adults and juveniles above Cougar Reservoir in an effort to reduce the number of
bull trout occurring in the resdua pool during the summer drawdown and congtruction period. The
Corps will consult with USFWS to define mitigation actions necessary to protect bull trout during
implementation of the Cougar WTC project.

Implementation of dternative protective actions for bull trout (i.e., trapping within or above the
reservoir) during the congtruction phase of the Cougar WTC project will depend on whether the
protection provided as aresult of maintaining aresidua pool behind Cougar Dam during the
construction period proves to be an adequate protective measure. The decision to rescue bull trout will
be made by USFWS in consultation with ODFW, the Corps and other members of the ECTF.

2. Interim Fish Passage

The Corps long-term goals for the South Fork McKenzie River include restoration of connectivity for
bull trout subpopulations above and below Cougar Dam, and re-establishment of a self-sustaining
anadromous spring chinook salmon population above the reservoir. A plan for interim fish passage
facilities has been developed as a short-term mitigation measure for the WTC project.

If the residud pool habitat is found to be benign following the initid drawdown period, mitigation could
include supplementation of bull trout and UW chinook samon spawning above the reservoir through
trapping and trangport of spawners from below Cougar Dam during subsequent drawdown and
congtruction periods. The manner in which UW chinook sdlmon and bull trout will be trapped and
handled in the South Fork both above and below the Cougar Dam during the course of the proposed
action isdescribed in the BA (p.40-42) and briefly in the FDM (USACE 1998, p.1-4).

a Beow thedam
Adult UW chinook salmon and bull trout (and possibly subadult bull trout if they are moving upstream)

migrating up the South Fork will be captured at the Ste of the former fish trap located approximately
500 feet below the powerhouse (see FDM, Plate 6). A temporary fish barrier dam (weir) and trap will
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be rebuilt on this Site to prevent UW chinook salmon and bull trout

from going any further up the channel and into the project work area on the downstream face of the
dam. Fishwill be attracted into a fishway entrance and pass over afase welr into a holding tank,
collect in the tank until it islifted and transferred to atruck for transport to arelease Site. Fish may be
measured or otherwise handled, and the adults separated from any juveniles, before they are released.
Protocol for trapping and handling fish will be developed by the Corps and ODFW, reviewed and
monitored by the ECTF, and approved by NMFS and USFWS. The trap will be used throughout the
duration of the proposed action (i.e., until a least 2003).2

b. Abovethe dam

All unmarked adult spring chinook sadmon in the McKenzie Basin are considered listed because it is not
possible to distinguish unmarked hatchery fish from wild fish. Thus dl unmarked adult spring chinook
trapped and hauled above Cougar Dam, and dl juveniles produced through natura spawning by these
fish, are conddered listed UW chinook salmon?®. Thus trapping and handling of fish above the dam (i.e,
those that are migrating downstream) would include UW chinook samon juveniles. In order to
determine if adult and juvenile bull trout should aso be trapped and hauled downstream, studies may be
conducted to identify safe trapping and handling techniques for this species. The methods used for this
trapping, and protocol for handling trapped fish, will be developed by the Corps and ODFW, reviewed
and monitored by the ECTF, and approved by NMFS and USFWS. Trapping and handling of UW
chinook, and perhaps bull trout, above the dam and transporting them downstream around the dam will
be done according to this protocol throughout the duration of the proposed action (i.e., until at least
2003).

D. Action Area

The Aaction ared) is defined as Adll areasto be affected directly or indirectly by the Federd action and
not merely the immediate area involved in the action.; (50 CFR 402.02). The effects of the proposed

2 The guestion of long-term fish passage at Cougar Dam for UW chinook salmon and bull trout will not be resolved by
completion of the Cougar WTC project. The Services are urging the Corps to design and construct upstream and downstream
fish passage facilities at Cougar Dam as soon as possible. Options for these facilities are currently being considered in the
Corps Cougar Dam Fish Passage Evaluation Study, being done simultaneously with the WTC project and in coordination with
USFWS, NMFS, and ODFW.

3 1n 1993 and 1996-99, ODFW released adult hatchery spring chinook spawners into habitat above Cougar Reservoir
to provide food for bull trout, change the dynamics of nutrientsin the upper watershed of the South Fork, and develop a
landlocked chinook salmon fishery in Cougar Reservoir. Hatchery fish areincluded in the UW chinook salmon ESU but are not
listed under the ESA (in this biological opinion, the term “UW chinook salmon” refers to the listed component of this ESU,
unless otherwise noted). However, sinceit is not possible to positively identify unmarked hatchery adults as such, all unmarked
adults are considered listed. ODFW’ s releases above Cougar Dam included unmarked adults (Dave Anderson, ODFW, personal
communication), thus extending the range of the listed UW chinook ESU above the dam. All juvenile chinook salmon produced
from natural spawning of marked and unmarked adults above the dam are considered as listed UW chinook salmon.
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congtruction of the Cougar WTC project on UW chinook salmon and bull trout are concentrated in the
South Fork below the dam and in the reservoir area. However, direct and indirect effects extend into
the mainsgem McKenzie River between its confluence with the South Fork and Leaburg Dam, as well

as throughout the South Fork watershed. Including the terrestrial components of the South Fork
watershed in the action areais necessary because this consultation covers the spotted owl. The action
areaisthus the McKenzie River between its confluence with the South Fork and Leaburg Dam, and the
entire South Fork McKenzie River watershed, as shown in Figure 1 on p. 3.

[11. LISTED SPECIESAND CRITICAL HABITAT
A. Statusof the Species
1. UW Chinook Saimon

The only NMFS-listed speciesin the action areais UW chinook salmon, and detailed information on
thisESU is provided in the status review of West Coast chinook salmon prepared by Myerset d.
(1998) and in the find UW chinook salmon critica habitat rule (February 16, 2000 (65 FR 7764),
hereby incorporated by reference. The UW chinook salmon ESU is defined as*al naturdly spawned
populations of spring-run chinook salmon residing below impassable natura barriers’ (64 FR 14308).
The section below does not include descriptions of hatchery production of spring chinook nor any
agpect of fall chinook production or biology in the Willamette Basin.

Aspects of the life history of UW chinook salmon are discussed in the NMFS gtatus review for West
Coast chinook sdlmon (Myerset d. 1998). Adult UW chinook saimon enter the Columbia River in
late winter through early spring (i.e., February through April), and enter the lower Willamette River
beginning in February. The run pesksin April a Willamette Falls, with passage through the Willamette
River above Willamette Fals occurring primarily from late April through July (Myers et a. 1998; Willis
et d. 1995). UW chinook salmon begin to enter the McKenzie River as early as mid to late April when
water temperatures reach 52-54°F. Most of these pre-spawners hold in pools of cool water between
Hayden Bridge and Leaburg Dam until spawning time in the fdl, but a sgnificant proportion aso
migrate past Lesburg Dam in the early summer to hold in the upper river until spawning. The upper
watershed (above Leaburg Dam) is managed by ODFW as a natura production area by minimizing the
escapement of hatchery produced adults above the dam.

UW chinook salmon spawning in the McKenzie River formerly began in mid-August and lasted as late
as the third week of October (Williset d. 1995). It isnow largely confined to September, but may
extend into mid-October. Studies done for the Cougar WTC project and summarized in USFWS
(1994) estimated that of the UW chinook salmon spawning above Leaburg Dam, 30% spawn in the
maingem McKenzie River below the confluence with the South Fork, 60% spawn in headwater areas
above the confluence with the South Fork, and 10% spawn in the South Fork of the McKenzie River.
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Aerid surveysof UW chinook salmon redds in the McKenzie Basin conducted by ODFW and the
Eugene Water and Electric Board (EWEB) in 1995, 1996, and 1997 show a dightly different
distribution: 30-40% of the redds were in the mainstem McKenzie River bdow the confluence with the
South Fork, 45-55% of the redds were in headwater areas above the confluence with the South Fork,
and 15-20% of the redds were in the South Fork (ODFW 1999).

Mainstem aress of large Willamette River tributaries (e.g., McKenzie, Santiam, Clackamas Rivers)
where UW chinook salmon reproduce naturdly in the Willamette Basin are very important for rearing
habitat. The upper maingem of the Willamette River itsdf may dso be important for rearing (Willis et
d. 1995). Murtagh et a. (1992) note that juvenile UW chinook salmon in the Clackamas River do not
appear to usethetributaries as rearing areas. Studies by Everest et al. (1987) in Fish Creek, asan
example, showed that most fry emigrate to the Clackamas River soon after emergence. Zakd and
Reed (1984) observed the same type of behavior among UW chinook saimon juvenilesin the
McKenzie River.

In the McKenzie, UW chinook salmon begin to drift into downstream rearing habitat in the lower
maingtem or in the upper Willamette River as early as one month after emergence. Life history
drategies include rearing in lower tributaries of the McKenzie or in the McKenzie maingtem for from
three to 16 months. Three mgor periods of juvenile emigration occur in the McKenzie. Based on
migration patterns averaged over the period 1986-92 from data collected by EWEB at Leaburg Dam,
fry emigrate to rearing habitat downstream in January through March, shortly after emergence.
Subyearling smalts (i.e., ocean-type life history) emigrate primarily in October through December.

Y earling smolts emigrate from the McKenzie during their second spring in March and April (Williset d.
1995).

Samples collected at various locations within the M cKenzie Subbasin between 1948 and 1968 showed
that fry migration historically occurred from March through June, severd months later than under
current conditions of January through March. Likewise, subyearling smolt migrations that now peek in
October and November historically occurred in January through March. Changesin juvenile migration
timing may be due to the release of warm water from impoundments above spavning aress during the
fal incubation period, and consequent acceleration of fry emergence and movement (USACE 1995,
1998).

2. Bull Trout

Bull trout populations are known to exhibit four digtinct life history forms: resident, fluvid, adfluvid, and
anadromous. Resident bull trout spend their entire life cycle in the same (or nearby) streamsin which
they were hatched. Fuvid and adfluvia populations spawn in tributary streams where the young rear
from oneto four years before migrating to either alake (adfluvid) or ariver (fluvid) where they grow to
maturity (Fraley and Shepard 1989). Anadromous bull trout spawn in tributary streams, with mgjor
growth and maturation occurring in the ocean.
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The historic range of the bull trout spanned seven sates (Alaska, Montana, 1daho, Washington,
Oregon, Nevada, and Cdlifornia) and two Canadian Provinces (British Columbia and Alberta) along
the Rocky Mountain and Cascade Mountain ranges (Cavender 1978). In the United States, bull trout
occur in rivers and tributaries throughout the Columbia Basin in Montana, Idaho, Washington, Oregon,
and Nevada, as wdll as the Klamath Basin in Oregon, and severd cross-boundary drainagesin extreme
southeast Alaska. In Cdifornia, bull trout were historicaly found only in the McCloud River, which
represented the southernmost extension of the species range. Bull trout numbers steadily declined after
completion of McCloud and Shasta Dams (Rode 1990). The last confirmed report of abull trout in the
McCloud River wasin 1975, and the origina population is now considered to be extirpated (Rode
1990).

Bull trout distribution has been reduced by an estimated 40-60 % since pre-settlement times, due
primarily to local extirpations, habitat degradation, and isolating factors. The remaining disiribution of
bull trout is highly fragmented. Resident bull trout presently exigt as isolated remnant populaionsin the
headwaters of rivers that once supported larger, more fecund migratory forms. These remnant
populations have alow likelihood of perdgstence (Reiman and Mclntyre 1993). Many populations and
life higtory forms of bull trout have been extirpated entirdly.

Highly migratory, fluvid populations have been diminated from the largest, most productive river
systems across the species range. Stream habitat dterations restricting or diminating bull trout include
obstructions to migration, degradation of water quality, especidly increasing temperatures and
increased amounts of fine sediments, dteration of natura stream flow patterns, and structura
modification of stream habitat (such as channdization or remova of cover).

In Oregon, bull trout were higtoricaly found in the Willamette River and mgor tributaries on the west
sde of the Oregon Cascades, the Columbia and Snake Rivers and mgjor tributaries east of the
Cascades, and in streams of the Klamath basin (Goetz 1989). Currently, most bull trout populations
are confined to headwater areas of tributaries to the Columbia, Snake, and Klamath rivers (Ratliff and
Howell 1992). Mgor tributary basins containing bull trout populations include the Willamette, Hood,
Deschutes, John Day, and Umatilla (Columbia River tributaries), and the Owyhee/Madheur,
Burnt/Powder, and Grande Ronde/lmnaha Basins (Snake River tributaries). Of these eight maor
basins, large fluvid migratory bull trout are potentialy stable in only one, the Grande Ronde, and
virtudly diminated from the remaining saven, including the mgority of the maingem Columbia River.
The only known increasing population of bull trout is an adfluvia population located in Lake Billy
Chinook, that spawns and rears in the Metolius River and tributaries in the Deschutes Basin. In
recognition of the precarious status of Oregon bull trout populations, harvest of bull trout is prohibited in
al gate waters with the exception of Lake Billy Chinook and Lake Smtustusin the Deschutes River
Basn.

Juvenile bull trout average 50-70 mm (2-3in) in length at age 1, 100-120 mm (4-5in) at age 2, and
150-170 mm (6-7 in) at age 3 (Pratt 1992). Juveniles have a dender body form and exhibit the small
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scaation typica of char. The back and upper sides are typically olive-green to brown with awhite to
dusky underside. The dorsd surface and sides are marked with faint pink spots. They lack the worm-
like vermiculations and reddish fins commonly seen on brook trout (Salvelinus fontinalis). Spawning
bull trout, especialy maes, turn bright red on the ventral surface with adark olive-brown back and
black markings on the head and jaw. The spots become a more vivid orange-red and the pectord,
pelvic, and and fins are red-black with awhite leading edge. The maes develop a pronounced hook
on the lower jaw. Bull trout have an obvious "notch” on the end of the nose above the tip of the lower
jaw.

Bull trout spawn in the fdl, primarily in September or October when water temperatures drop below
9°C (48°F). Typicaly, spawning occursin gravel, in runs or talls of soring-fed pools. Adults hold in
aress of deep pools and cover and migrate at night (Pratt 1992). After spawning, adfluvia adults return
to the lower river and lake.

Bull trout eggs require very cold incubation temperatures for norma embryonic development (McPhall
and Murray 1979). In natura conditions, hatching usudly takes 100 to 145 days and newly-hatched
fry, known as devins, require 65 to 90 days to absorb their yolk sacs (Pratt 1992). Consequently, fry
do not emerge from the gravel and begin feeding for 200 or more days after eggs are deposited (Fraley
and Shepard 1989), usudly in about mid-April.

Fraey and Shepard (1989) reported that juvenile bull trout were rarely observed in streams with
summer maximum temperatures exceeding 15°C (59°F). Fry, and perhaps juveniles, grow faster in
cool water (Pratt 1992). Juvenile bull trout are closely associated with the subdtrate, frequently living
on or within the streambed cobble (Pratt 1992). Along the stream bottom, juvenile bull trout use small
pockets of dow water near high velocity, food-bearing water. Adult bull trout, like the young, are
strongly associated with the bottom, preferring deep poolsin cold weter rivers, as well aslakes and
reservoirs (Thomas 1992).

Juvenile adfluvid fish typicaly spend one to three yearsin nata streams before migrating in spring,
summer, or fdl to alarge lake. After traveling downstream to alarger system from their natal streams,
subadult bull trout (age 3 to 6 years) grow rapidly but do not reach sexud maturity for severd years.
Growth of resident fish is much dower, with samdler adult Szes and older age a maturity.

Juvenile bull trout feed primarily on aquatic insects (Pratt 1992). Subadult bull trout rapidly convert to
edting fish and, as the evolution of the head and skull suggest, adults are opportunistic and largdly
nondiscriminating fish predators. Higtorically, native sculpins (Cottus spp.), suckers (Catostomus
spp.), and mountain whitefish (Prosopium williamsoni) were probably the dominant prey across most
of the bull trout range. Today, throughout most of the bull trout’ s remaining range, introduced species,
particularly kokanee (Oncorhynchus nerka) and yellow perch (Perca flavescens), are often key food
items (Pratt 1992).
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Bull trout are habitat specidists, especidly with regard to preferred conditions for reproduction. While
asmdl fraction of available stream habitat within a drainage or subbasin may be used for spawning and
rearing, a much more extensve area may be utilized as foraging habitat, or seasonaly as migration
corridors to other waters. Structural diversty is a prime component of good bull trout rearing streams
(Pratt 1992). Severd authors have observed highest juvenile dengties in streams with diverse cobble
subgtrate and low percentage of fine sediments (Shepard et d. 1984, Pratt 1992).

Persgtence of migratory life history forms and maintenance or re-establishment of stream migration
corridorsis crucid to the viability of bull trout populations (Reiman and Mclintyre 1993). Migratory
bull trout facilitete the interchange of genetic materid between populations, ensuring sufficient variability
within populations. Migratory forms aso provide a mechanism for reestablishing local populations that
have been extirpated. Migratory forms are more fecund and larger than smaller non-native brook trout,
potentialy reducing the risks associated with hybridization (Reiman and Mclntyre 1993). The grester
fecundity of these larger fish enhances the ability of a population to persst in the presence of introduced
fishes.

3. Spotted Owl

A detailed account of the taxonomy, ecology, and reproductive characteristics of the spotted owl is
found in the 1987 and 1990 Fish and Wildlife Service Status Reviews (USDI 1987, 1990); the 1989
Status Review Supplement (USDI 1989); the Interagency Scientific Committee (1SC) Report (Thomas
et a. 1990); and the find rule designating the spotted owl as a threatened species (55 FR 26114).
There are gpproximately 5,899 pairs of spotted owls and resident singles (activity centers) and
approximately 8.1 million acres of suitable habitat currently estimated across the range of the species
(George Mayfidd, USFWS, Portland, Oregon, persona communication, 1998). Recent demography
gudies indicate that the population is declining (Forsman et d. 1996, Franklin et d. 1999). These
demographic studies are ongoing and data analysis recurs every three years. The most recent andysis
indicates that, while gtill declining, the degree and extent of the decline may be less severe than
previoudy thought (Franklin et a. 1999). While the population decline is expected to continue as
gpotted owl stes with severely degraded habitat conditions become inactive, implementation of the
Forest Plan is expected to abate the decline by protecting al spotted owl sites within Late-Successiond
Reserves (LSRs) (USDI 1994). The Forest Plan will provide for the conservation of the species by
alowing non-suitable, but capable, habitat to regenerate within the LSRs, allowing the population to
increase and stabilize acrossits range.

The 1990 Spotted Owl Status Review Committee stated that population sizeis primarily a function of
the amount and distribution of available habitat (USDI 1990). In developing a conservation strategy for
late-successiond forest-associated species including the spotted owl, the Departments of the Interior
and Agriculture developed a network of forest reserves across the Pacific Northwest. Thisreserve
network is designed to protect late-successiond forest species where habitat conditions are relatively
intact, and provide for the regeneration of late-successiond forest habitat whereit is limited and the
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reliant plant and wildlife populations are low.

While populations of late-successiona forest species are expected to decline in the managed forest
matrix, they are expected to Sabilize and eventudly increase within LSRs in response to improving
habitat conditions over the next 50 to 100 years. Hence, the Forest Plan is expected to provide for a
more stable and better distributed population of late-successona forest species over time.

Prior to the implementation of the Forest Plan, late-successiond forests were increasingly fragmented
due to development, timber harvest, and stochastic natura and human induced actions. The spotted
owl was listed as a threatened species in response to widespread habitat 10ss across its entire range.
The Forest Ecosystem Management Team report, the FSEIS, and the Record of Decison detail the
impacts of these natural and human induced actions on late-successiond forests and related species,
such as the spotted owl (USDA et d. 1993; USDA and USDI 1994a and 1994b.).

B. Critical Habitat
1. UW Chinook Samon

Critical habitat for UW chinook salmon was designated by NMFS on February 16, 2000 (65 FR
7764). Criticd habitat for UW chinook salmon encompasses its current freshwater and estuarine
range, including al waterways, substrate, and adjacent riparian zones below longstanding, impassible,
naturad barriers. Critica habitat includes historic UW chinook salmon habitat above Cougar Dam on
the South Fork McKenzie River and above other currently impassable Corps projects such Dexter
Dam on the Middle Fork Willamette River because unmarked adult spring chinook have been trapped
and hauled above them in recent years, resulting in natural spawning above these dams (February 16,
2000; 65 FR 7764).

UW chinook sdlmon’ s life cycle can be separated into five essentid habitat types: (1) Juvenile summer
and winter rearing areas, (2) juvenile migration corridors; (3) areas for growth and development to
adulthood; (4) adult migration corridors; and (5) spawning areas. Habitat types 1 and 5 are often
located in small headwater streams, while habitat types 2 and 4 include these tributaries aswell as
mainstem reaches and estuarine zones. Growth and development to adulthood (habitat type 3) occurs
primarily in near- and off-shore marine waters, athough final maturation takes place in freshwater
tributaries when the adults return to spawn. Within al of these habitat types, essentid features of UW
chinook salmon critical habitat include adequate: (1) substrate, (2) water quality, (3) water quantity, (4)
water temperature, (5) water velocity, (6) cover/shdlter, (7) food, (8) riparian vegetation, (9) space,
and (10) safe passage conditions (February 16, 2000; 65 FR 7764).

2. Bull Trout

Initsfind rule listing the Columbia River DPS of bull trout on June 10, 1998 (63 FR 31674), USFWS
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found that the designation of critical habitat was not determinable based on the best available
information. Thus bull trout critica habitat is not proposed or designated et thistime.

3. Spotted Owl

Critica habitat for the spotted owl has been designated in the states of Cadlifornia, Oregon and
Washington. The USFWS has determined that the physical and biologica habitat features, referred to
as the primary condtituent elements, that support nesting, roosting, foraging, and dispersal are essentia
to the conservation of the spotted owl. Spotted owl nesting and roosting habitat typicaly includes
moderate to high canopy closure, multi-species canopy with large overstory trees, a high incidence of
large trees with various deformities (large cavities, broken tops, mistletoe infections, and other evidence
of decadence), large snags, large accumulations of fallen trees and other woody debris on the ground,
and sufficient open space below the canopy for owlsto fly. Spotted owls use awider array of forest
types for foraging and dispersd, including more open and fragmented habitat (57 FR 1796).

V. EVALUATING PROPOSED ACTIONS

The standards for determining jeopardy are set forth in Section 7(a)(2) of the ESA as defined by 50
C.F.R. Part 402 (the consultation regulations). The Services must determine whether the action is likely
to jeopardize the listed species and/or whether the action is likely to destroy or adversdly modify critical
habitat. This andydsinvolvesthe following: (1) defining the biologica reguirements of the listed
gpecies, ESU or DPS; (2) describing the current status of the listed species, ESU or DPS and their
habitats under the environmentd basdine; (3) evauating the effects of the proposed action on the listed
species, ESU or DPS; (4) considering the cumulative effects on the listed species, ESU or DPS; and
(5) determining if the proposed action, together with the cumulative effects, is likely to jeopardize the
continued existence of the listed species, ESU or DPS or result in the destruction or adverse
modification of its designated critical habitat. The way NMFS applies these steps for species under
ther jurisdiction is described in more detal in Attachment 1.

Thisanalyssis st within the dua context of the species biologica requirements and the existing
conditions under the environmental basdine. The andysistakesinto consideration an overdl picture of
the beneficia and detrimenta activities taking place within the action area. If a jeopardy or
destruction/adverse modification of critical habitat determination is made, then the Services must identify
any reasonable and prudent alternatives to the proposed action.

A. Biological Requirements
As noted above, the first step in the method the Services use for applying the ESA standards of section

7 (8)(2) to listed speciesisto define the species biologica requirements that are most relevant to each
consultation. The Services dso consider the current status of the listed species taking into account
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population Size, trends, digtribution and genetic diversity. To assess the current status of the listed
species, the Services gart with the information used to make their determinationsto list the particular
gpeciesfor ESA protection (such as the chinook salmon status review, Myers et d. 1998), and then
consider any new data that are relevant to those determinations.

The relevant biologica requirements are those necessary for the listed species to survive and recover to
naturaly reproducing population levels a which protection under the ESA would become unnecessary.
Adequate population levels must safeguard the genetic diversty of the listed species, enhanceits
cagpacity to adapt to various environmenta conditions, and dlow it to become sdlf-sustaining in the
netura environment.

For this consultation, the Services find that the biologica requirements of UW chinook sdmon, bull
trout, and spotted owl are best expressed in terms of: (1) characteristics of the subpopulations of listed
UW chinook salmon, bull trout, and spotted owl within the action area; and (2) environmenta factors
that define the habitat qualities necessary for survival and recovery of lisled UW chinook salmon, bull
trout, and spotted owl within the action area. These characterigtics are defined for UW chinook salmon
in NMFS (1996, 1999) and for bull trout in USFWS (1998).

B. Environmental Basdline
1. Status of the Species Within the Action Area
a UW Chinook Samon Population Basdine

The combined historic annua run size of pring chinook salmon in the Willamette and Sandy Basins
(i.e., Upper Willamette ESU plus part of Lower Columbia ESU) is estimated to have been severd
hundred thousand adults (ODFW 1995). Mattson (1948) stated “[t]he size of the Willamette River
spring chinook runs before 1946 was never ascertained, but estimates based on egg takes at the
various salmon hatcheriesindicate that the runs of two decades past were approximately five times as
great as those of the present”, or over aquarter million spawners. The Oregon Fish Commission
estimated that the largest UW chinook salmon run into the McKenzie River Subbasin for years they had
data was approximately 46,000 adultsin 1941. This estimate was based on an assumption that 39% of
the UW chinook salmon adults over Willamette Falls were bound for the McKenzie (Mattson 1948,
USACE 1995).

Because of the strong hatchery influence on McKenzie River spring chinook since the 1940s, the
following population trends reflect combined abundances of hatchery and naturally produced fish (thus
the term “UW chinook salmon” is not used except where gppropriate). The estimated run size of spring
chinook into the M cKenzie Subbasin from 1945-60 was about 18,000 adults, with a high of 38,000 in
1953 and alow of 6,000 in 1950 (USACE 1995).
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Since 1970, estimated annua returns of spring chinook adults to the McKenzie River averaged 5,861
fish from 1970 to 1979, 6,183 fish from 1980 to 1989, and 6,480 fish from 1990 through 1998. From
1970 through 1998, the spring chinook adult returns to the McKenzie River have comprised from
10.9% (1984) to 25.5% (1993) of the estimated escapement of spring chinook over Willamette Falls
(ODFW, Springfidd). Within the McKenzie Subbasin, the annud returns of spring chinook adults
above Leaburg Dam at river mile 35 averaged 2,599 fish from 1970 to 1979, 2,493 fish from 1980 to
1989, and 2,950 fish from 1990 through 1998, or 40-45% of the total spring chinook returning adults
to the McKenzie.

Since 1994, ODFW has estimated the proportion of spring chinook salmon returning to Leaburg Dam
that are naturally produced (i.e., UW chinook sdlmon). The proportion of naturally produced spawners
has increased from approximately 54% in 1994 to 72% in 1999 (84% in 1997; from BA and Jeff Ziller,
ODFW, Springfield). Multiplying this estimate by the total number of returning spring chinook
spawners at Leaburg gives an estimate of the number of UW chinook salmon spawners escaping into
the upper McKenzie, and for the period 1994 through 1999 these estimates range from 824 in 1994 to
1,443 in 1998. The abundance of naturaly produced spring chinook (UW chinook salmon) adults
above Leaburg Dam averaged approximately 1,104 fish from 1994 through 1999. Approximately 10-
20% of the chinook salmon above Leaburg Dam spawn in the South Fork of the McKenzie, 30-40%
gpawn in the mainstem McKenzie River below the confluence with the South Fork, and 45-60% spawn
in headwater areas above the confluence with the South Fork up to Trail Bridge Dam (USFWS 1994,
ODFW 1999).

At present most of the natura production of UW chinook salmon occursin the McKenzie River
Subbasin (find ligting rule, 64 FR 14308). The upper watershed (i.e., above Leaburg Dam) is
managed by ODFW as a natura production area by minimizing the escapement of hatchery produced
adults above the dam. Natura spawning occurs both above and below the dam but is probably
concentrated above it (ODFW 1995). UW chinook salmon redd counts from aerid surveysin the
McKenzie River and redd counts from the Carmen-Smith spawning channd (located just below the
impassable Trall Bridge Dam &t river mile 78) both indicate a fluctuating but strong level of natural
spawning from the mid 1960's to the present above Leaburg Dam (ODFW 1999).

i. Maingem McKenzie: South Fork Confluence-Leaburg Dam
Adult UW chinook salmon migrate past Leaburg Dam and into the upper McKenzie River Basinin
early summer, then hold in deep holes in the maingem until spawning in September. Approximately 30-
40% of these fish spawn in the maingem McKenzie River below the confluence with the South Fork,
with most or al spawning occurring in September (USFWS 1994, ODFW 1999).

ii. South Fork McKenzie River

Under its authority granted by the Fish and Wildlife Coordination Act, the USFWS conducted a survey
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of fish and wildlife resources affected by Cougar Dam before the project was constructed, providing
some higtorical information on UW chinook salmon in the South Fork of the McKenzie River (USFWS
1959). Thisreport atesthat prior to 1958 (no beginning point indicated), an average of
approximately 2,000 adult spring chinook salmon entered the South Fork annually to spawn. This
average was more than doubled in 1958 when about 4,300 adult spring chinook salmon entered the
South Fork. USFWS cdculated that the spawning habitat available in the South Fork at the time
would accommodate 5,360 adult spring chinook salmon. Prior to USFWS's sudy, the Corps
estimated the South Fork could support arun of 6,000 adult spring chinook salmon, and a 1937-38
survey by the Bureau of Commercid Fisheries (predecessor of NMFS) estimated spawning area
availablefor “at least 13,000 sdmon” (Willamette Nationa Forest [WNF] 1994).

UW chinook salmon currently have volitional access to 4.5 miles of the South Fork McKenzie River
below the dam. Adult UW chinook salmon are thought to delay entering the South Fork due to
unnatura water temperatures in the late summer and early fdl caused by Cougar Dam (e.g., warming
temperatures from reservoir releases after Labor Day when water temperatures would be naturaly
decreasing). Despite this, it has been estimated that the South Fork provides 10-20% of the UW
chinook salmon spawning habitat above Leaburg Dam, based on spawning habitat area and redd
counts (USFWS 1994, ODFW 1999). However, much higher pre-spawning mortdities of femae UW
chinook salmon in the South Fork (23%) than in areas unaffected by atered water temperatures (5%)
may mean that the productivity of the South Fork islower than its proportion of spawning habitat and
redds would suggest. In addition, ateration of water temperatures by the dam during incubation has
acce erated the emergence timing of UW chinook salmon fry by up to 85 days in the South Fork, most
likely reducing fry survival (WNF 1994). The gross reduction in available spawning and rearing habitet,
together with the degraded water temperatures and subsequent dterations in emergence timing, have
severdly depressed the production of UW chinook salmon in the South Fork.

In recent years small numbers of unmarked adult spring chinook salmon (considered by ODFW to be
hatchery-produced but included in the listed UW chinook slmon ESU®) have been trapped and hauled
above Cougar Dam, thus extending the ESU’ s range into historic spring chinook habitat above the dam.
Natura spawning of the marked and unmarked adults released above the dam has resulted in some
production of juvenile spring chinook salmon, al of which are considered listed UW chinook salmon.
Because there are no juvenile passage facilities a Cougar Dam, outmigrating juvenile UW chinook
sdmon pass through the turbines, resulting in high mortality (Jeff Ziller, ODFW, persond
communication).

b. Bull Trout Populetion Basdine
Bull trout were higtoricdly found throughout much of the Willamette Basin, induding the North and
South Santiam Rivers, the Clackamas River, Middle and North Forks of the Willamette River and the

McKenzie River (Buchanan et d. 1997). With the exception of populations that perdstsin the
McKenzie River and a small reintroduced population in the Middle Fork Willamette River above Hills
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Creek Resarvoir, bull trout have been extirpated from the Willamette Basin. Reasons for the decline of
bull trout in the Willamette Basin include habitat degradation, passage barriers, overharvest, chemica
trestment projects, and hybridization and competition with non-native brook trout (Ratliff and Howell
1992).

Based on the presence of Cougar and Trailbridge Dams as barriers, USFW'S recognizes three
subpopulations of bull trout in the McKenzie River Basin asfollows: (1) McKenzie River and tributaries
from the mouth up to Trailbridge Dam; (2) McKenzie River and tributaries above Trailbridge Dam; and
(3) South Fork McKenzie River, upsiream of Cougar Reservoir. Mature bull trout in the entire
McKenzie River system are suspected to number fewer than 300 individuas.

Bull trout spawning in the McKenzie River systemn usualy occurs from early September to early
October in cold, stable, spring-fed creeks. 1n the South Fork McKenzie River, bull trout are known to
gpawn only in Roaring River upstream of Cougar Reservoir. ODFW surveysin 1999 detected as
many as 41 adult bull trout and 10 reddsin Roaring River (Jeff Ziller, ODFW, Springfield, persona
communication, October 1999). There may be as many as 500-1,000 juvenile (age 2 +) bull trout in
the reservoir and South Fork above the dam (Jeff Ziller, ODFW, Springfield, personal communiceation,
January 2000).

In the mainstem McKenzie River subpopulation, bull trout are known to spawn only in Anderson and
Oldlie Creeks, both of which are upstream of the confluence with the South Fork. ODFW surveysin
1999 indicate a stable bull trout population in Anderson Creek, with as many as 242 mature bull trout
and approximately 80 redds, Oldlie Creek has asmdler spawning population with only nine redds
detected in 1999 (Jeff Ziller, ODFW, Springfield, persona communication, September 1999). Bull
trout abundance in the South Fork McKenzie River below Cougar Dam is unknown; adults are
occasiondly detected, or caught by anglers, but there is no known spawning habitat. Adult bull trout
migrate throughout the McKenzie River and may be found anywhere in the maingtem, as far down as
the McKenzi€ s confluence with the Willamette River, where an individua bull trout was recently caught
by ODFW.

c. Spotted Owl Population Basdine

Approximately 739 known activity centers occur within the Willamette National Forest. Of these, 299
(40%) are located in land dlocations which are generdly protected from habitat-altering activities.

Four spotted owl activity areas are located within the immediate project area. Two of these Stesare
located more than one mile from Cougar Dam. Prior to 1995, athird Site was located in the Rush
Creek watershed, approximately 0.75 mile from the project area. In 1998, a fourth spotted owl
activity areawas established in the Rush Creek watershed. Nesting was confirmed at this Site in 1988,
but not in 1999. The net is located adjacent to a gated Forest Service road, approximately 2,000 feet
from the Rush Creek diverson tunnd intake.
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2. Factors Affecting Species Environment Within the Action Area
a UW Chinook Sdmon Habitat Basdline

As noted above, gpproximately 10-20% of the chinook salmon above Leaburg Dam spawn in the
South Fork of the McKenzie below Cougar Dam, 30-40% spawn in the mainstem McKenzie River
bel ow the confluence with the South Fork, and 45-60% spawn in headwater areas above the
confluence with the South Fork up to Trail Bridge Dam (USFWS 1994, ODFW 1999). In addition,
fish that spawn upstream of the South Fork confluence may hold throughout the summer in degp holes
between Lesburg Dam and the South Fork confluence before moving up to their spawning habitet.
Rearing habitat within the action area for juvenile UW chinook samon is provided by side channels and
river margins aong the mainstem and, to alesser degree, the South Fork (WNF 1995). Because of the
sgnificantly greeter impact of Cougar Dam on the South Fork, the habitat basdine for UW chinook
samon is described below separately for the South Fork and the mainstem between the South Fork
confluence and Leaburg Dam. The habitat basdline of the South Fork is primarily aresult of the
congiruction and operation of Cougar Dam, while the habitat basdline of the South Fork confluence-
Leaburg Dam reach of the maingem is aresult of many human activities. The UW chinook samon
habitat bassline description is followed by a section describing the link between current habitat
conditionsin these areas and UW chinook sdlmon life history stages.

i. South Fork below Cougar Dam

The purpose of the proposed action isto improve water temperature conditions in the summer and fall
that have been degraded by the operation of Cougar Dam. These effects have been especidly
pronounced downstream of the dam in the South Fork, and have led to the current degraded condition
of the water temperature basdline. Cougar Dam is managed by the Corps primarily for flood control
but dso for secondary purposes such as recreation and instream flows. Thus the reservoir is kept &t its
minimum flood control pool from November through January to provide room for potential floodwaters,
then filled up nearly to full pool from February through May to provide recregtion in the summer and
stored water for instream flows and other purposes. The reservoir is drawn back down to minimum
flood control pool in September and October to complete the cycle. This seasond regulation schedule
of the reservoir devation is commonly known asthe “rule curve’ (USACE 1995).

Because water can only be released from the bottom of Cougar Dam and water temperaturesin the
reservoir during the summer are strongly dratified, this management scenario resultsin weter being
released in the spring and summer that isup to - 10°F colder (Fig.8, USACE 1995) than pre-project
conditions in the South Fork. The water in the upper portion of the reservoir is heated throughout the
summer, and as the deeper, colder water is released, the water temperature in the reservoir gradualy
increases and the different layers of water mix. This resultsin water releases that are warming
throughout the fall when pre-project water temperatures would have been cooling, culminating in
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October releases being up to . 10°F warmer (Fig.8, USACE 1995) than pre-project water
temperatures in the South Fork. The resulting water temperature basdline is described in numerous
reports, most of which have been done for the proposed action (U.S. Geologica Survey [USGS)]

1988; NMFS 1990; USFWS 1990, 1994; WNF 1994; USACE 1990, 19914, 1991b, 1995, 1999a).

The management of Cougar Dam for flood control (i.e., adherence to the rule curve described above)
has resulted in mgjor changes to the flow regime of the South Fork below the dam. From November
through January when the reservoir is kept at minimum flood control poal, flows below the dam are
variable in order to maintain the reservoir at this eevation to provide flood control capecity. If thereisa
high flow event, the reservoir level will increase to hold back the floodweters, and the flows below the
dam in the South Fork may actually decrease to 100 cfs to reduce flooding downstream of the
confluence of the South Fork and mainstem. From February through May the reservoir isfilled and
generdly 300 cfs are released into the South Fork, at least four times less than pre-dam flows during this
period of naturdly increasing flows due to soring met-off. From late May until early September, near
full pool is maintained and 200 cfsis rdeased to maintain minimum flows in the South Fork, when pre-
dam flows would have been dowly decreasing. The largest departure from pre-dam flow regimes
occurs in September and October, when flows in the South Fork would naturdly be a their lowest until
the onset of rains. Thisiswhen the reservoir is drawn back down to minimum flood control pool,
resulting in South Fork flows below the dam increasing to 800-1,000 cfs - at least twice as high as pre-
project flows at thistime of the year (WNF 1994, USACE 1995).

The disruption of the flow regime by the operation Cougar Dam and subsequent effects on the
hydrologic process in the South Fork has had a mgjor impact on UW chinook salmon physica habitat
below the dam. The environmental basdline in the South Fork watershed is described in detall ina
Watershed Andysis report by Willamette National Forest (WNF 1994). In addition to blocking the
vast mgority of historical UW chinook salmon habitat in the South Fork, Cougar Dam has aso
degraded the 4.5 mile reach of the South Fork below the dam through disruption of hydrologic and
geomorphic processes. As an example, the 1964 flood (130-year flood) occurred the year following
dam closure, thus high flows and accompanying sediment were held back from the 4.5 mile reach below
the dam, effectively discharging the equivaent of a 2-year flood. Depriving this reach of high flows and
sediment resulted in a 43% decrease in cobble and gravel within the first year of the dam’s operation
due to substrates being duiced out and not replaced (WNF 1994). Thisisatypica channel responseto
dam congtruction (Kondolf 1997).

Higtorica habitat changes and the current environmenta basdline for UW chinook salmon habitat in the
South Fork below Cougar Dam are a continuum and are thus summarized together below. Historical
stream channel changesin this reach were documented by WNF (1994) using analysis of agrid photos
taken in 1939, 1953, 1959, 1967, 1979, and 1990. These photos show that the channel has gradualy
changed from a system of multiple substrate types, abundant large woody debris, and active sde
channds, to asmplified, narrow channd. Depriving this reach of high flows and sediment has resulted in
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the following channd and floodplain trends: (1) abandonment of secondary channdls; (2) transformation
of depositiond barsinto floodplains, and (3) transformation of old floodplainsinto terraces. Thisin turn
has led to a shift in riparian vegetation patterns, such as the establishment of shrubs and aldersin former
secondary channds and on previoudy barren bars dong the low water channd margin within the main
channel (WNF 1994).

ii. South Fork above Cougar Dam

The environmenta basdline of the South Fork above the dam is described in detail in a Weatershed
Analysis report by Willamette National Forest (WNF 1994). The South Fork of the McKenzie flows
from its headwaters in the High Cascades for 16 miles where it joins with amgor spring-fed tributary,
Roaring River. The South Fork then flows for another 12 milesto Cougar Reservoir, which is
approximately five mileslong. The three primary characteristics of UW chinook salmon habitat above
the dam that appear to be most outside the range of naturd variability in the South Fork watershed are:
(1) reduced habitat complexity in the main South Fork; (2) inundation of historic spawning habitat by the
reservoir; and (3) the migratory blockage caused by the dam. Current habitat complexity is described
below.

Although habitat complexity isinfluenced by many factors, the 1964 flood gppears to have been the
predominant event affecting channel changes within the watershed during the last century, with the
exception of ggnificant impacts attributed to the remova (savage) of large woody debris. Aerid photo
andysis during six time intervals from 1939-1990 indicate that the South Fork has been in adow
process of recovery since the flood in 1964. Channd complexity in the earliest photo seriesindicated a
much more complex stream channel than the one present following the flood. Aggressive sdvage of
large woody debris from the main channd and side channds from 1964 through the early 1980's
resulted in further smplification of the stream channd, in part by reducing the number and length of side
channds. This has resulted in loss of degp pool habitat and large wood which provide cover and
maintain optimal stream temperatures (WNF 1994).

Habitat complexity may aso be reduced in Roaring River due to the location of Forest Road 19, forest
sdvage activitiesin the lower reach, and riparian degradation due to designated and dispersed camping
aress next to the Roaring River. The reduction in habitat complexity within the main South Fork has
lowered the capabiility of the habitat to produce salmon, trout, and other aquatic species. The reduction
in side channel habitat throughout the main South Fork equatesto alossin critical sdmonid rearing
habitat. Main South Fork pool habitat has been reduced from 1937-1938 levels by agpproximately
60%-90% (WNF 1994).

iii. Maingem: South Fork Confluence-Leaburg Dam

USGS (1988) studied the effects of Cougar and Blue River Dams on the water temperaturesin the
maingem of the McKenzie River from the South Fork confluence (river mile 59.7) to Vida (river mile
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47.7). Based on modeling for an “average’ year, the study found that Cougar Dam aone resulted in
(compared to pre-project conditions) a maximum water temperature decrease at Vida from July through
September of 2.0°F, and amaximum increase in October of 2.4°F. The model showed that the average
water temperature decrease due to Cougar Dam alone (compared to pre-project conditions) at Vida
over 101 daysin the summer and early fall was . 1.37°F, and the average water temperature incresse
over 57 daysin thefdl was . 1.75°F (Table 7, USGS 1988)

The management of Cougar Dam for flood contral (i.e., adherence to the rule curve described above)
has dso resulted in changes to the flow regime of the maingtem McKenzie River below its confluence
with the South Fork (river mile 59.7). Thisisareflection of the flow regime changesin the South Fork
described above, as dampened by the influence of mainstem flows above the South Fork confluence.
Since the project was built, there has been a 30 to 50% reduction in flows a Vida (river mile 47.7) from
February through June, and a corresponding increase in flows during August through October (USACE
1995).

The disruption of the flow regime by the operation of Cougar Dam and subsequent effects on the
hydrologic processin the mainstem between the South Fork confluence and Lesburg Dam have likely
affected UW chinook salmon physical habitat, for the same reasons described above for the South Fork
but to alesser degree (EA Engineering 1991). For example, the bedload coarsening in the mainstem
between 1937 and 1991 reported by Sedell et d. (1992) may have been partialy caused by sediment
interception at Cougar Dam as well as by EWEB’s Carmen-Smith-Trail Bridge Dams on the upper
mainstem. However, the habitat basdline aong this reach of the mainstem has dso been affected by
many other human activities typical of riparian corridors of large Pacific Northwest rivers, such asroad
congtruction, riprapping, other dams (i.e., Leaburg), large wood remova from the channd, timber
harvest, farming, grazing, landscaping, and residentia development (Weyerhaeuser 1994). Some of the
resulting smplification in channd morphology and fish habitat complexity has been documented by
Minear (1994).

iv. The Habitat Basdine and UW Chinook Samon Life Cycle

The relevance of the habitat basdine to UW chinook sdmon is clarified by linking current conditionsto
life history stages. As described above, the management of Cougar Dam results in colder than naturd
stream temperatures in August and September below the dam, followed by a sudden temperature
increase as the summer pool is drained such that stream temperatures are warmer than natural in
October. Asadult UW chinook salmon approach the South Fork on their spawning migration in the late
summer, they delay entering the stream because of the cold temperatures or spawn elsewhere. Of those
that do enter the South Fork, prespawning mortdity is approximatdly five times as high as fish spawning
in the mainstem above the confluence of the South Fork.

Substantia UW chinook salmon spawning il occurs in the South Fork, but the warmer water
temperatures during egg incubation in October and November result in fry emergence as eaxly asthe first
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week in December. Higtoricaly, UW chinook samon fry emergence occurred in February through
March thus the early emerging fry are now faced with amuch longer period of unfavorable wintertime
conditions (USACE 1995, 1998). To make matters worse, winter flow releases from the dam are much
amaller than higtoric flows at thistime of the year due to flood control, and because reservair filling for
summertime recrestion beginsin February. Thus Sde channels that hitoricaly provided rearing habitat
for fry during the winter are not connected to the main channd (WNF 1994).

b. Bull Trout Habitat Basdine

Very little higtorica dataexit for bull trout in the McKenzie River and thus higtorica information on
critica spawning, rearing and over-wintering habitat is generaly unknown. Recent habitat and
population surveys by USFS and ODFW indicate that the remaining spawning and rearing habitet in the
McKenzie Basin exists in headwater streams fed by springs originating from the High Cascades,
comparatively young geologic formations between three and six thousand years old (WNF 1995).
Snow mdlt filtering through the younger rock provides clear, cold, constant water temperatures
necessary for bull trout spawning, egg incubation and rearing (WNF 1995). Buchanan et d. (1997)
reported that water temperatures in streams used by spawning McKenzie River bull trout ranged from 5
to 8°C.

Ratliff and Howell (1992) list habitat degradation, passage barriers, over-harvest, chemica trestment
projects, and hybridization and competition with non-native brook trout as possible suppressing factors
for bull trout populations in the Willamette Basin. The Willamette Nationa Forest, South Fork
McKenzie Watershed Andlyss (WNF 1994) outlined the following five habitat variables particularly
important for maintaining viable populations of bull trout: sream channd gtability; habitat complexity;
subgtrate composition; temperature; and migratory corridors. The following is a summary of known
information regarding the past and current habitat conditions for the two sub-populations of bull trout in
the McKenzie Basin which fdl within the action area

i. McKenzie River below Trail Bridge Dam

The lower McKenzie sub-population conssts of migratory (fluvid) fish that are known to spawn in only
two spring-fed tributaries, Anderson and Olallie creeks (Buchanan et a. 1997). Spawning takes place
in late August, September and October. Prior to August 1995, spawning habitat in Oldlie Creek was
limited to less than one kilometer of stream below an unpassable culvert at State Highway 126. Passage
was restored in 1995 in a collaborative project between the Oregon Department of Fish and Wildlife,
Willamette National Forest, Eugene Water and Electric Board, Oregon Department of Trangportation,
and the Oregon Council Federation of Flyfishers (WNF, McKenzie Ranger Didtrict 1995). The slf-
cleaning culvert provided access to an additiona 3.2 km of spawning and rearing habitat (Buchanan et
a. 1997). Adult bull trout rear in the mainstem McKenzie from below Leaburg Dam up to Trail Bridge
Dam, and then stage in the Maingem McKenzie River in July, August and early September (Buchanan
et d.1997). Recent radio tagging studies in the McKenzie indicate that adult bull trout show a
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propengty to return after spawning each year to the same over-wintering area and that they begin
moving upstream to staging areas as early as May and June (ODFW 1998).

Although the maingtem of the McKenzie River may appear rdatively pristine to the casud obsarver, a
number of studies have shown that it has been degraded during the last century. Minear (1994) found
that between 1949 and 1986, the number and tota |ength of side channels dong the mainstem declined,
indicating possible channel downcutting and abandonment of side channels. Sedell et d. (1992) found
that larger substrates were more abundant in the upper maingtem in 1991 than in 1937, indicating that
bedload coarsening has occurred. The Willamette National Forest (WNF 1995) reported that the
interception of large woody debris by upstream dams has resulted in smplification of stream structure
through loss of scour sources, flow deflection, and sediment storage capability. Minear (1994) and
WNF (1995) found that smplification of stream Structure has occurred in the last severd decadesin the
mainstem McKenzie River due to reduced quantities of large woody debris, channdlization by riprap and
roads, and ateration of riparian vegetation. Degradation of riparian areas dong the mainstem has, and
IS, occurring due to recregtion, primarily camping (WNF 1995).

The physica habitat, water quality and food base in the South Fork McKenzie between Cougar Dam
and the mainstem McKenzie has been significantly dtered by the congtruction and operation of the dam
sgnce 1964 (WNF 1994). The effects of the dam on the generd ecology of the South Fork, and to a
lesser degree to the maingtem McKenzie, has been described above in the chinook habitat basdine
section as well as in numerous reports, many done for the proposed action (USGS 1988; NMFS 1990;
USFWS 1990, 1994; WNF 1994; USACE 1990, 19913, 1991b, 1995, 1999). Despite the lack of
spawning and rearing habitat, a reduced stable food base and the altered temperature regime, recent
surveys by ODFW indicate that bull trout are utilizing the South Fork below Cougar Dam (Jeff Ziller,
ODFW Springfield, persona communication, January, 2000).

ii. McKenzie River above Trall Bridge Dam

Trall Bridge Dam, constructed in 1963 on the upper McKenzie, effectively isolated a subpopulation of
bull trout from the population downstream. The remaining habitat includes the 73 acre reservoir, two
miles of the McKenzie River up to Tamolich Falls (anatura barrier), and severd tributaries including
Smith River and Sweetwater Creek (WNF 1995). Buchanan et a. (1997) reported that this sub-
population is severely limited by lack of spawning habitat and isa “high-risk” of extinction.
Documentation of bull trout spawning in the McKenzie River above Trail Bridge Dam is limited to the
observed presence of seven redds in 1996 and three each in 1997 and 1998, dl in the McKenzie
(ODFW 1997, 1998). Sweetwater Creek, a historica spawning stream for bull trout which now
empties directly into the reservoir, was funndled through an impassable culvert when State Highway 126
was built concurrent with the congtruction of Trail Bridge Dam. The addition of anew culvert with fish
passage in 1993, coupled with the stocking of bull trout fry from Anderson Creek, should help establish
future spawning (Buchanan et d. 1997). USFS biologists observed adult bull trout ascending
Sweetwater Creek during the fall of 1999, but no redds were observed in subsequent surveys (Jeff
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Ziller, ODFW Springfield, persond communication, January, 2000). Factors influencing this population
are smilar to those affecting the other two remaining sub-populaions of bull trout in the Willamette
Basin: incidentd harvest, small population size, fragmented habitat, competition with exotics and habitat
degradation.

iii. South Fork McKenzie River above Cougar Dam

The environmenta basdline in the South Fork watershed is described in detail in a Watershed Analyss
report by Willamette National Forest (WNF 1994). The South Fork of the McKenzie flows from its
headwaters in the High Cascades for 16 miles where it joins with amajor spring-fed tributary, Roaring
River. The South Fork then flows for another 12 milesto Cougar Reservoir, which is gpproximately five
miles long, and five more miles to its confluence with the maingem of the McKenzie for atotd length of
38 miles (WNF 1994). Bull trout in the South Fork McKenzie River areisolated by Cougar Dam,
which has no downstream or upstream passage facilities. The only known spawning occursin Roaring
River, and no resident life history form has been identified within the area (Buchanan et d. 1997).
Adults and sub-adults are thought to rear in the reservoir; adults move up out of the reservoir to staging
areasin the South Fork as early as May. Spawning occurs generdly from early September through
October after which movement is thought to be fairly rapid back downstream to the reservoir (Jeff Ziller,
ODFW Springfield, persona communication, October, 2000).

Characterigtics that gppear to be most outside the range of natura variability in the South Fork
watershed are habitat complexity in the main South Fork and the migratory corridor which has been
disrupted by Cougar Dam (WNF 1994). Although habitat complexity is influenced by many factors, the
1964 flood appears to have been the predominant event affecting channd changes within the watershed
during the last century, with the exception of significant impacts atributed to the removal (savage) of
large woody debris. Aerid photo andysis during six time intervals from 1939-1990 indicate thet the
South Fork has been in adow process of recovery since the flood in 1964. Channel complexity in the
earliest photo series indicated a much more complex stream channel than the one present following the
flood. Aggressive sdvage of large woody debris from the main channel and side channels from 1964
through the early 1980's resullted in further smplification of the stream channd, in part by reducing the
number and length of sde channels (WNF 1994).

The main factors affecting bull trout in the South Fork in terms of habitat complexity are the loss of deep
pool habitat and large wood which provide cover and maintain optimal stream temperatures. Habitat
complexity may be reduced in Roaring River due to the location of Forest Road 19, forest salvage
activitiesin the lower reach, and riparian degradation due to designated and dispersed camping aress
next to the Roaring River (WNF 1994). The reduction in habitat complexity within the main South Fork
has lowered the capability of the habitat to produce salmon, trout, and other agquatic species. The
reduction in sde channd habitat throughout the main South Fork eguatesto alossin critical saimonid
rearing habitat. Main South Fork pool habitat has been reduced from 1937-1938 levels by
approximately 60%-90% (WNF 1994). Available spawning habitat is also reduced according to
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Buchanan et d. (1997), who reported that the bull trout population above Cougar Dam is severdly
limited by lack of spawning habitet.

Relative rates of sediment introduced to the South Fork from tributaries in pre-managed (1800-1950)
and managed (1950-present) time periods were examined in the South Fork Watershed Analysis (WNF
1994). Rates, locations and causes of sediment yield to the main channe were found to have changed
over timefor anumber of reasons. In the pre-management time period, the mgority of introduced
sediment was aresult of fire and landdides in many of the sub-watersheds. Recovery from fire in these
aress has reduced the rdative amount of contributed sediment to the main channel. In the managed time
period from 1950 to present, sedimentation has been the result of timber harvest activities and

associated road building in combination with naturd disturbances such asfire, floods and landdides.

Tier 1, Key Watershed designation under the President’s Northwest Forest Plan for the mgority of the
South Fork watershed plays arolein aregiona conservation strategy for maintaining aguatic ecosystems
and the speciesthat have evolved in them (WNF 1994). However, past natural and human disturbance
has, and continues to, significantly affect the watershed. Prior to 1900, the South Fork watershed was
largely shaped by naturd processes including flooding, landdides, fire and other naturd disturbances.
Forest Road 19 was built in 1934, opening up the watershed to recreation and timber harvest. The
early 1950's saw new road access into the watershed which led to significant human disturbance
including timber harvest, campgrounds, grazing and fire lookouts. A decade later saw increased timber
harvest and associated road networks, as well as the construction of Cougar Dam in the early 1960's
(WNF 1994). Timber harvest levels continued to increase, peaking in the 1970's and 1980's and
dropping to current levels following the implementation of the President’ s Northwest Forest Plan in the
1990's.

Historicd stream temperature data for the South Fork show the correlation between past timber harvest
levels and stream temperatures (WNF 1994). Temperature data for the South Fork was collected at
the gaging station above the reservoir for water years 1958-1987. Corresponding graphs (Fig. 38, 39in
WNF 1994) display the total number of days, and number of consecutive days, by year, that South
Fork temperatures exceeded 58°F, clearly illugtrating a generd trend of increasing temperatures pesking
in the late 1970's through early 1980's and declining into the late 1980's. Reduced harvest and stream
buffers|eft on harvest units beginning in the mid 1980's should ensure a continued decline in high stream
temperatures that result from timber harvest (WNF 1994).

Although Cougar reservoir is generaly acknowledged as important habitat to the South Fork sub-
population of bull trout, little information exists as to how bull trout use the reservoir, how many are
present, & what time of year, and the nature of their forage base. Forthcoming studies by the Army
Corps of Engineers and the Oregon Department of Fish and Wildlife, as well as ongoing radio-tagging of
adult bull trout, will hep clarify the role of the reservoir to bull trout in the South Fork McKenzie.

c. Spotted Owl Habitat Basdline
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Cougar Dam and Reservoir are within the Willamette Nationa Forest. Of the 1,686,000 acres of the
Willamette Nationa Forest in Federal ownership, 1,421,000 acres are capable of supporting suitable
spotted owl habitat. Capable habitat does not include large bodies of water, serpentine soils, or other
land types incapable of supporting spotted owl habitat. Of this, about 740,000 acres is currently suitable
spotted owl habitat (suitable habitat is defined generdly as stands with trees of 21" dbh or grester with
40 percent or greater canopy closure, athough other areas may aso provide spotted owl habitat). Of
the acres of “capable’ habitat, 779,000 acres (57%) are now protected within an alocation that is not
expected to dter its suitability as spotted owl habitat, dthough only 61 percent (451,500 acres) of the
protected capable habitat is currently suitable spotted owl habitat. These figures suggest that as spotted
owl habitat regenerates within the land alocations protected from habitat remova, the amount of suitable
habitat within the action areawill increase from 451,500 acres to a maximum of 779,000 acres
(recognizing that some percentage of protected capable habitat will likely be unsuitable due to dynamic
disturbance regimes and stochastic events likely to occur a any given time in the future). The qudity and
distribution of spotted owl habitat is expected to improve as the fragmented habitat scattered across the
matrix is replaced by more contiguous older-forest habitat within LSRs.

Table 1 depicts the status of the spotted owl and its habitat within the Willamette Nationd Forest. This

information can be found in the Willamette Province Fiscd Y ear 2000 Habitat Modification Biologicd
Assessment For Effects To Spotted Owl and Bald Eagles.
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Table1. Status of the Spotted Owl and its Habitat Within the Willamette National Forest

Centers

Totd Tota Protected Tota Unprotected
(% of Total) * (% of Total) 2

Acres Within Boundary 1,797,795 958,321 (53%) 839,474 (47%)
Acres of Ownership 1,686,004 958,321 (57%) 727,683 (43%)
Suitable Habitat-Capable | 1,421,020 779,008 (55%) 642,012 (45%)
Acres
Suitable Habitat- Current | 740,053 451,509 (61%) 288,544 (39%)
Acres
Critical Habitat- Capable | 671,041 400,335 (60%) 270,706 (40%)
Suitable Acres
Critica Habitat- 348,657 228,652 (66%) 120,005 (34%)
Current Suitable Acres
Spotted Owl Activity 739 299 (40%) 440 (60%)

* Acresin this column are comprised of LSR, 100-acre L SRs, Congressionaly Withdrawn Areas, Riparian Reserves,
District Designated Reserves, and Scenic Area Open Spaces. Spotted owl data are comprised of large LSR and
wildernesses only. These figures include those owl activity centers whose centersfall within the LSR or the wilderness.
The 1.2 mile radius surrounding the activity center may actually extend into unprotected areas.

2 Acres AND spotted owl data in this column are comprised of Matrix, AMA, and Administratively Withdrawn Areas.
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V. ANALYSISOF EFFECTSON LISTED SPECIESAND CRITICAL HABITAT

The proposed action is the construction of the Cougar WTC project by the Corps, but not the operation
of Cougar Dam beyond the construction period. This consultation addresses the effects of congtruction
and related monitoring and mitigation on UW chinook salmon, bull trout and spotted owl. These short-
term effects are andyzed in three different ways: (1) direct effects on listed fish and wildlife; (2) effects
on habitat of listed fish and wildlife; and (3) effects on spotted owl critica habitat and UW chinook
sdmon critica habitat . See Table 2 for asummary of impacts to listed species from the proposed
action.

Table 2. Effectsto listed species resulting from congtruction of the Cougar WTC project, monitoring
and mitigation (continued on next page).

Effectsto Listed Species*
Activity Impact
Chinook Bull Trout Spotted Owl

Construction Phase
1. Preparation and Use of none
Staging Area
2. Preparation of Main noise from blasting to reopen the D
Diversion Tunnel diversion tunnel

increased sedimentation fromin- H H

water dredging and disposal of

material removed in opening tunnel
3. Re-opening Rush Creek noise from blasting D
Diversion Tunnel

increased sedimentation fromin- H H

water dredging and disposal of

material removed in opening tunnel
4. Drawing Down the reduced reservoir pool size H H
Reservoir (May - October, 2001-2003)

altered flows and temperature in H H

South Fork below Cougar Dam

increased turbidity in residual pool H H

and South Fork below Cougar Dam

increased temperature in residual H H

pool

entrainment through unscreened D D

diversion tunnel




Effectsto Listed Species*
Activity Impact
Chinook Bull Trout Spotted Owl
migration barrier/ sedimentation at D D
upstream end of residua pool
5. Construction of New sedimentation associated with H H
Intake Structure construction of cofferdam
sedimentation from construction of H H
new trashrack
noise from construction D
Monitoring
1. Water quality monitoring none
2. Experimental fish trapping | capture and handling of fish D D
3. Noise monitoring none
Mitigation
1. Bull trout rescue from capture, handling and relocation of D
residual pool fish
2. Installation and use of capture, handling and relocation of D D
temporary trap and haul fish
facilities for interim fish
passage
* D = direct effect on listed species, H = effect to habitat of listed species

A. Direct Effectson Listed Species
1. UW Chinook and Bull Trout
Direct effects on listed fishes will occur during congtruction, monitoring and mitigation.
a Congtruction
i. Entrainment into the diversion tunnel

The gtructure and volume of the resdua pool would be such that it would dratify during the summer
congtruction period. Corps modding shows fairly uniform temperatures of 60°F-62°F during the
summer months occurring a and below a depth of about 35 feet. Although thereisalack of information
concerning the distribution of bull trout within Cougar Reservoir, most species avoid the upper, warm
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layer of water and distribute near the thermocline where the water is both cool and well oxygenated.
Bull trout require particularly cold water; temperatures above 59°F are likdy to limit bull trout
digribution (Fraey and Shepard 1989). Recent information regarding migratory behavior of bull trout
suggedts that adults overwintering in Cougar Reservoir may move upstream into spawning aressin the
upper watershed above the reservoir during April and May (USACE 1999b). Given the likely water
temperature conditions in the residua pool after mid-June and the preferred temperature range of bull
trout, we expect few adult bull trout to remain in the resdual pool during the construction period.
However, it is possible that subadults will remain in the reservoir.

In the BA, the Corps predicts that residua pool temperatures are likely to be uniform below a depth of
35 feet, and it is at this depth, or deeper, that prey speciesfor bull trout would be most abundant.
Therefore, any bull trout (and any rearing juvenile UW chinook) remaining in the residud pool during the
congtruction period could occur in the vicinity of the unscreened intake to the diverson tunnel (at 85 feet
deep). Thiscould result in entrainment into the diverson tunnd during the congtruction period. It isaso
possible that adult bull trout that attempt to migrate downstream will be attracted to the flows exiting
through the diverson tunne inteke. Fish entrained into the diverson tunnel are expected to be harmed
or killed due to the pressure and volume of water passing through the tunnd.

il. Migrétion barrier

Based on pre-dam data, mean water temperatures of flow in the South Fork McKenzie River at the ste
of Cougar Reservoir were approximately 42°F in April, 45°%F in May, 50°F in June, and 54% in July;
average temperatures begin to drop again after July (USACE 1999b). Adult bull trout prefer stream
temperatures at or below 55%, and their distribution may be limited at temperatures above 59°F (Fraley
and Shepard 1989). Asaresult, it isunlikely that bull trout would migrate from the residud pool into
headwater areas above Cougar Reservoir after mid-June (i.e., most migration would have occurred
earlier intheyear). The Corps predicts that sand and larger materia would be deposited before
reaching the residua pool or within the first 500 to 1,000 feet within the 1.5 mile-long pool. Thus, those
fish that attempt to migrate into the headwaters during the construction period may find sediment
deposits at the upstream end of the residual pool blocking the way. Fish trgpped in the reservoir during
the summer could be harmed or killed by unacceptably high water temperatures.

b. Monitoring
i. Capture and handling
The Corps and ODFW will monitor the drawdown of Cougar Reservoir and the area below Cougar
Dam for potentia impacts of congtruction activities on bull trout, UW chinook salmon and other fish
species. The proposed action includes a study, funded by the Corps and performed by ODFW, to

examine bull trout migratory behavior, capture and handling techniques, and captive broodstock
retention techniques. The Corps and ODFW will experimentaly trap bull trout (and, possibly,
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downstream-migrating juvenile UW chinook salmon) above, within, and below Cougar Reservoir during
implementation of the Cougar WTC project (2000-2003). Experimentd trapping would begin in 2000,
one year beforeinitid drawdown of Cougar Reservoir. Capture and handling of bull trout and UW
chinook salmon will result in harassment, and possibly harm and mortaity.

c. Mitigation
i. Capture and handling for bull trout rescue

Depending on the success of ODFW' s study of bull trout habitat use within the residud pool and the
actua water quality in the resdua pool during the construction period each yesar, it may be necessary to
“rescue’ bull trout from potentialy letha conditionsin the resdua pool. The decison to rescue and
move bull trout will be made by USFWS in consultation with ODFW, the Corps and other members of
the ECTF. Capture and handling of bull trout will result in harassment, and possibly harm and mortdity.

il. Capture and handling for interim fish passage
(8 Below thedam

Adult UW chinook saimon, bull trout of &l ages, and other species migrating up the South Fork will be
trapped and hauled above the dam for release ether in the residua pool or the South Fork above the
resdual pool, as described in the Proposed Action section. Adult fish traps such as the one
conceptudly proposed by the Corps for capturing adult UW chinook salmon and bull trout moving up
the South Fork present severa problems for these fish. The proposed trap would consst of aweir
across the river to guide the fish into the trap, where they will be collected and transferred to atruck for
trangport to arelease Ste.

Upon encountering awelr leading to afish trap, some fish return downsiream rather then entering the
trap (trap rgection). Trap regjection by chinook salmon has been documented in the Pacific Northwest
at amilar weirs and traps. For example, a weirs on the Imnaha River (Oregon), Rapid River (Idaho),
South Fork Samon River (Idaho), and Chiwawa River (Washington), haf or more of adult chinook
salmon tagged or observed downsiream of the weirs did not enter the traps despite an abundance of
high quality spawning habitat above the weirs that was used higtoricaly by this species (NMFS 1993).
Redidtribution of chinook samon spawning downgtream following weir and trgp ingtalation has dso
been documented on the Twisp and Tucanon Rivers in Washington (Hevlin and Rainey, 1993). This
research on the effects of weirs and traps on adult sdmon and stedlhead suggests that trap rgjection is
common even at the newest and best designed facilities (such as those on Twisp and Chiwawa Rivers),
often resulting in redistribution of spawning downstream to habitet thet may be relatively poor qudlity.

Thewer will be designed to guide adult fish into the trgp and prevent them from continuing upstream into
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the tailrace & the base of the dam. However, depending on the design of the weir, adult fish can jump
over or through it when it is damaged or clogged by debris, damaged or overtopped by high flows,
and/or during cleaning. Clogging with debris causes water to flow over, rather than through, the weir, or
the weir to collgpse, in either case dlowing fish to move aboveit. For example, snce the weir on the
Elk Creek fish trgp in the Rogue Basin was ingtalled by the Corpsin 1992, it has been damaged badly
enough by debris or high flows to dlow adult fish to pass over or through it up to ten days per year; even
with aclean weir, high flows overtop the barrier and alow fish to legp or swim over the barrier (NMFS
1997). These problems can be avoided with awell-designed weir because the flow below Cougar Dam
is controlled and has little debris, but the trapped fish will ill be subjected to crowding, handling, and
hauling, al of which are dressful to fish.

Some trap rgection by UW chinook salmon and bull trout islikely to occur, resulting in distribution of
redds ether in the South Fork or e sewherein the upper McKenzie different than that which would
occur in the absence of Cougar Dam. However, the trap will be an improvement over the current
condition of no passage, thus the proposed action is expected to reduce the spawning redistribution
origindly caused by the congtruction of the dam. But while trapping adult UW chinook salmon and bull
trout below Cougar Dam for release above the dam will provide access to historic habitat for UW
chinook salmon, and connectivity for currently separated bull trout populations, this trapping and
handling of fish will result in some dress and possibly mortdity (if the facility does not operate as
intended) that is not currently occurring. Thus any stress or mortdity caused by fish trapping and
handling is an effect of the action. Asdescribed in the Proposed Action section, protocols for trapping
and handling fish will be developed by the Corps and ODFW, reviewed and monitored by the ECTF,
and approved by NMFS and USFWS. The subsequent protocols are expected to minimize stress and
the likelihood of mortaity due to operation of the trgp and handling of fish.

Interim passage of adult UW chinook salmon past Cougar Dam will result indirectly in harassment, harm
or mortdity of juvenile UW chinook sadlmon if the adults successfully reproduce above the dam because
the juveniles must pass the dam on their downstream migration (i.e., if there were no interim passage of
adults above the dam, there would not be any juveniles to be taken as they pass downstream through the
dam). The migrating juveniles would pass through the dam ether via the turbine intakes or the diverson
tunnel, both routes of which are likely to cause high rates of injury and mortaity. However, any juveniles
that safdly pass the dam will increase the number of juvenile UW chinook salmon that are currently being
produced (i.e., none) in the abundant and nearly pristine habitat above the dam.

(b) Above the dam

Before downstream-migrating juvenile UW chinook salmon and bull trout (al ages) are trapped above
the dam and transported to arelease site below the dam, studies may be conducted to identify safe
trapping and handling techniques for bull trout because little is known about how this species reacts to
trgpping and hauling. The methods used for this trgpping, and protocol for handling trapped fish, will be
developed by the Corps and ODFW, reviewed and monitored by the ECTF, and approved by NMFS
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and USFWS. Trapping and handling of UW chinook, and perhaps bull trout, above the dam and
trangporting them downstream around the dam will be done according to this protocol.  Thiswill result
in harm, harassment and possibly mortaity of fish trapped and handled.

2. Spotted Owl

Direct effects to spotted owls will occur during construction due to noise disturbance from construction
of access roads and coffer dams, demoalition of the intake structure and trash racks, rock drilling to
gtabilize dopes and place dynamite, and excavation of rock by blasting and mechanical means. The
potentia direct effects of noise on wildlife can include fright/flight behavior, agitation, stress, avoidance of
foraging or other important behavior including nest abandonment. The BA dtates that under most
circumstances, more than one piece of equipment will be operating s multaneoudy, and noise from
congtruction is expected to be greater than that emitted by the single loudest piece of equipment. If all
of the equipment were operated at the same time and loceation, the expected noise level generated at the
ste would be about 100 dBA (e.g., A-weighted decibel scale) at 50 fest.

The main threet to the spotted owl isthe loss of habitat acrossits range in the Pacific Northwest.
Therefore, additiona loss of habitat, even if not currently used by spotted owls, is considered an adverse
affect to the species. Spotted owl habitat consists of two components: suitable habitat (nesting, roosting,
foraging) and dispersd habitat. Becausethe BA dtatesthat no suitable or dispersal habitat for the
spotted owl will be dtered, this opinion will address the direct effect of disturbance caused by
congtruction, demolition, rock drilling and excavation of rock by blasting and mechanica means.

Activities occurring in or around suitable habitat may affect spotted owls. Although there islittle detailed
information concerning the vulnerability of spotted owls to disturbance effects, research on avariety of
other bird species suggests that such effects are possible (Henson and Grant 1991; Reijnen et d. 1995;
Rodgers and Smith 1995). Activities that may result in above ambient noise levels include rock crushing,
blagting, road hauling, aircraft/helicopters, heavy equipment and hydraulic hammers. Such studies have
shown that disturbance can affect productivity in anumber of ways: nest abandonment; egg and hatchling
mortality due to exposure and predation; longer periods of incubation; premature fledgling or nest
evacuation; depressed feeding rates of adults and offspring; reduced body mass or dower growth of
nestlings, and avoidance of otherwise suitable habitat.

Activitieswhich may result in above ambient noise levels that are implemented during the spotted owl
nesting seasons within 0.25 mile of suitable habitat may adversdy affect these species by interfering with
essentia foraging or nesting behaviors. Generdly, such effects are considered to be of much less
importance than the loss of suitable habitat; however, the potentia effects of disturbance on the surviva
and recovery of the species cannot be ignored.

According to the BA, the proposed action will not remove spotted owl nesting, roogting, foraging or
dispersd habitat. However, noise from traffic, equipment, construction, and blasting has the potentia to
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disturb spotted owl foraging, roosting and nesting behavior. Rock materid will be removed by blasting
at three Stes: the main diversion tunndl, Rush Creek diverson tunnel, and the Cougar Reservoir intake
sructure. Use of equipment such asrock drills, cranes, and dozers will emit additional noise.

The Rush Creek spotted owl activity areais gpproximately 0.7 miles south of the exit portd for the main
diverson tunnd. TheBA indicates that blagting to reopen the tunnd will occur ingde the diversion
tunnd (i.e.,, underground) 600 feet or more from the portal. The loudest vehicles (e.g., crane, tractors,
backhoes) and equipment (e.g., rock drill, jackhammer) would generate a maximum 100 dBA at 50
feet.

The Rush Creek spotted owl activity areais approximately 2,000 feet south of the intake portd for the
Rush Creek diverson tunnel. Excavation of the intake porta will occur from late-March to mid-June
2001. Theintakeisat the bottom of a 260-foot deep canyon. If large boulders are encountered in the
diverson tunnd shaft, blasting will be necessary to bresk apart the rock into smaler pieces that can then
be removed by hand. Because these shotswill occur ingde the tunnd, the expected sound level at the
surface would be 100 dBC (e.g., C-weighted decible scde).

The Rush Creek spotted owl activity areais approximately 2,800 feet south of the Cougar Lake intake
dructure. The structure is positioned within anarrow cut at the back of a horseshoe shaped basin.
Blagting to excavate the regulating outlet bench and penstock channe will occur from early-April through
mid-July 2001. Vehicles and heavy equipment will be used within a 300-foot-radius of the existing intake
gructure from mid-March to mid-July 2001.

Three additiona spotted owl activity areas occur within 2 miles of Cougar Reservoir. Two are at least
one mile from the project Ste and oneis more than 1.5 miles away from the project Ste. Blagting will
occur from mid-April to mid-June at the Rush Creek diverson tunnd and from early-April to mid-duly at
the Cougar Reservoir intake structure. The number and frequency of shots to re-open the Rush Creek
diverson tunnd will not be known until boulders are encountered. A totd of nine shotswill occur at the
intake structure, at afrequency of two shots per week, over atwo-month period. All blasting will be
completed by mid-July 2001. Maximum anticipated noise levels at the Rush Creek spotted owl activity
areafrom blasting would be 86 dBC. Modifying factors such as break in line-of-sight, topography, and
vegetation would reduce this level of noise a least 15 dBC. Although blasting noise would be below the
Oregon Department of Environmental Quaity standard (i.e., 93-98 dBC), it is not known if thislevel
would protect spotted owls from potentid disturbance.

40



B. Effectsto Habitat of Listed Species
1. UW Chinook and Bull Trout

Effects to habitat of listed fishes which will occur during construction include increased turbidity, loss of
habitat areain the reservoir, increased temperatures in the residua pool, and reduced flows in the South
Fork McKenzie River below the dam.

a Turbidity

Since the dam was closed in late 1963, fine sediment has collected behind Cougar Dam in the reservoir
pool below the depth of the regulating outlet and power penstock intake (et eevations 1,479 feet NGVD
and 1,419 feet NGVD, respectively) down to the diversion tunnel entrance depth of 1,290 feet.
Turbidity profiles measured at Cougar Reservoir in the summer of 1971 showed increased turbidity
below the leve of the outlet, and turbidity at the bottom was 20 milligrams of suspended sediments per
liter (mgy/l, dso known as Jackson Turbidity Units'; USACE 1995). Since aresidual pool 85 feet degp
would be retained, not dl of this turbid water would be discharged. During initid drawdown of the
reservoir, the BA predicts turbidity in the discharge resulting from initia drawdown would have a duration
of ten days or less. Bull trout resdent in the residua pool could be harmed by increased turbidity.

Turbidity levels sampled below Cougar Dam in 1992 and 1994 showed arange of 0.6 to 2.9
Nephelometric Turbidity Units (NTUs;, USACE 1995). The BA estimates that turbidity below Cougar
Dam during initid drawdown may increase by as much as ten-fold above current average conditions (i.e,
up to approximately Sx to 30 NTUs). Assuming that one NTU isroughly equivaent to five mg/l (see
footnote 4 below), the short-term initid turbidity event that would occur upon drawdown of Cougar
Reservoir would presumably be in the range of from 30 to 150 mg/l of suspended sediment.

Additiona dredging required to open the upstream porta of the Rush Creek diversion and to remove
sediment from the saddle between the reservoir outlet structure and the main reservoir will entail dredging
20,000 to 30,000 cy of sediment. Dredging will occur between mid-October 2000 and February 2001.
This sediment will be disposed of within the reservoir at a Site expected to contain the sediment without
alowing re-suspension and entrainment of the deposited sediment into the bypass tunnd during
subsequent reservoir drawdown.  In the supplemental information provided by the Corps on this aspect
of the project, the analys's showed that the dredged sediment islikely to be mostly granular in sze and
should settle to the bottom of the reservoir a the disposa Ste. Less than five percent of the dredged

4 Thereisno clear rel ationship between mg/l and the commonly used turbidity measurement of Nephelometric
Turbidity Units (NTUSs), but Bell (1990) suggested that a5 NTU increase in turbidity is associated with an increase in
suspended sediment concentration of approximately 5-25 mg/l. Likewise, Bjornn and Reiser (1991) estimated that turbiditiesin
the 25-50 NTU range are equivalent to 125-275 mg/l of suspended bentonite clay. A relationship of 1 NTU to 5 mg/l of
suspended sediment is thus used in this analysis.
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sediment will likely be siIt, which will not settle out, and will add to exigting turbidity in the reservair.
Depending on assumptions regarding dispersion rates in the water column, turbidity levelsin the
immediate vicinity of the dredge could range from less than 20 mg/l (JTU’s) to as much as400 mg/l. This
dredging will occur during the winter in the first year of congtruction, when reservoir volume will be very
large in comparison to the localized areas of increased turbidity caused by dredging and deposition.

In addition to sediment mobilized by dredging and initid drawdown from the reservoir subgtrate,
drawdown may aso result in increased risk of a bank failure within the newly exposed reservoir area that
could aso contribute to the annual sediment load. Most transport of sediment would occur in winter or
spring (November through May) during high-flow events. USACE (1998) conducted a sediment
transport analysis that showed the resdua pool would retain al sediment transported from upstream with
the exception of very fine colloidd materid (i.e., cay particles, lessthan 0.01 mm in diameter) that can be
eadly transported a the flow levels that would occur below Cougar Dam. However, congtruction of the
coffer dam in the tailrace to dewater the work area may cause some turbidity below the dam.

Within the residua pool, the Corps sediment trangport analysis (USACE 1998) indicated that sand and
larger materid would be deposited before reaching the resdua pool or within the first

500 to 1,000 feet within the 1.5 mile-long pooal, primarily during winter high-flow events. Based on a
minimum residua pool detention time of only 17 hours and particle Sze-specific termind fal velodities, it
was estimated that gpproximately 90% of the finer st (between 0.01 and 0.074 mm in diameter) would
settle out fairly quickly within the resdud pool (or larger reservair), leaving only clay particles (lessthan
0.01 mm in diameter) in suspenson. Observations reported in the BA of turbidity levels that occurred
when the Corps drew down Detroit Reservoir on the North Santiam River dso suggest that highly turbid
conditions are unlikely to develop in the Cougar resdua pool under norma flow conditions

In most streams supporting salmonids, there are periods when the water is rdlaively turbid and contains
variable amounts of suspended sediments, even in pristine watersheds. Larger juveniles and adult sdmon
and trout gppear to be little affected by temporarily high concentrations of suspended sediments that
occur during most storms and episodes of snowmet (Bjornn and Reiser 1991). Many fishes, including
sdmon and trout, are able to withstand turbidities of up to severd thousand mg/l for relatively short time
periods of aweek or less (Newcombe and Jensen 1996; Newcombe and MacDonald 1991; both cited
in BA). Lloyd (1987; cited in BA) found that salmon and trout were able to tolerate concentrations of
turbidity ranging from approximately 80 to 100 mg/| for extended periods. Berg and Northcote (1985, in
Bjornn and Reiser 1991) reported that feeding and territoria behavior of juvenile chinook salmon were
disrupted by exposures of severd days to turbid water of less than 60 NTUs (about 300 mg/l).

Newly emerged sdmonid fry gppear to be consderably more susceptible to turbidity than are older fish
(Bjornn and Reiser 1991). Turbidities of 25-50 NTUs (125-275 mg/l) reduced growth and caused more
young coho salmon and steelhead to emigrate from laboratory streams than did clear water (Sigler et dl.
1984). Also, Newcombe and Jensen (1996; cited in BA) noted mortality of aevins (sac-fry stage) at
suspended sediment concentrations as low as four NTUs (20 mg/l) when exposed for four days.
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Thus, mortaity or injury to pre-spawners and larger juvenile UW chinook saimon and bull trout from
initid or subsequent high turbidity levels below Cougar Dam and in the residud pool during the proposed
action are unlikely. However, avoidance behavior below the dam, such asadday by spawnersin
entering the South Fork due to turbidity, islikdly if high turbidity levels coincide with spawning migrations.
Juveniles and subadults may aso avoid entering the South Fork from the mainstem during these periods
of high turbidity. Effects of turbidity from the proposed action, both during dredging and initid
drawdown or from occasiond short-duration high turbidity events, are likely to cause the mortdity of a
sgnificant number of fertilized eggs and emergent UW chinook salmon fry in the South Fork below the
dam since these turbidity events may coincide with these life stages and there is Sgnificant spawning of
UW chinook salmon in this reach.

Increased levels of turbidity can affect the quality of spawning habitat (i.e., through gravel compaction)
and rearing habitat (i.e., depressing production of benthic aquatic organisms used asfood). Turbidity
levels would increase below Cougar Dam immediately following initid drawdown (most likely during
February through March 2001) and, perhaps, intermittently during runoff events under drawdown
conditions in June through October.

b. Reduced reservoir pool size

Cougar Reservoir provides important rearing habitat for bull trout and possibly UW chinook sdmon. The
reservoir extends six miles up the South Fork McKenzie River from Cougar Dam, and is 1,315 acresin
sze. During congtruction, Cougar Reservoir will be drawn down to devation 1,375 feet NGVD during
the summer, and aresdud pool at this elevation would have alength of approximately 7,700 feet (1.5
miles), amean width of 650 feet (0.1 mile), a surface area of about 106 acres, and an approximate
volume of 2,845 acre-feet. Mean depth at eevation 1,375 feet NGV D will be approximately 27 feet.
Maximum depth at this devation is 85 feet, which will occur at the entrance to the diverson tunndl.

Loss of habitat areain the reservoir will coincide with the time of year that bull trout and juvenile UW
chinook salmon are leadt likely to inhabit the pool. Mature bull trout migrate from Cougar Reservoir into
headwater spawning areas above the reservoir during April and May (USACE 1999b). However,
surveys by ODFW (1997) have shown that not al adult bull trout spawn every year; as aresult, some
bull trout may remain in the resdua pool following drawdown. Subadults (age 2-3) may dso remainin
the resdual pool. Thus, loss of reduced reservoir area could harm a portion of the bull trout
subpopulation above Cougar Dam though loss of habitat and concomitant reduction in prey availability.

c. Increased temperature in the residual pool
Corps modeling predicts that the residua pool will sratify during the summer congtruction period, with
fairly uniform temperatures of 60°F-62°F during the summer months occurring at and below a depth of

about 35 feet. Bull trout require particularly cold water; temperatures above 59°F are likely to limit bull
trout distribution (Fraley and Shepard 1989). Although adult spawners are likely migrate into the South
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Fork above the reservoir before temperatures become unfavorable, non-breeding adults and subadults
which remain in the reservoir may be harmed or killed by unfavorable temperaturesin the resdua pool.

d. Altered flows and temperature in South Fork McKenzie River below Cougar Dam

Naturd stream flow volume, smilar to conditions occurring prior to congtruction and operation of Cougar
Dam, will occur below the dam during reservoir drawdown for the WTC project congtruction activities
(approximately June through October), unless there is a need to implement flood management

procedures, but the occurrence of flood flows from mid-June through October is unlikely. Normaly,
inflows to Cougar Reservoir range between gpproximately 50 and 1,000 cfs during this time period.

Therefore, there will be times during August and September in average to low flow years when discharge
below Cougar Dam falls below the current minimum instream flow of 300 cfs recommended by ODFW.
Modeling resultsindicated that flows below 300 cfs during the construction period are likely to occur
from five to eght times annudly (USACE 1995). Sincethisisthe spawning period for UW chinook
samon, the decreased flows caused by the proposed project may reduce the amount of spawning habitat
available in the South Fork. Approximately 15-20% of the UW chinook salmon redds counted in recent
years above Leaburg Dam were in the South Fork (ODFW 1999).

Summer flows in the mainsem McKenzie River & Vida (gpproximatdy nine river miles above Lesburg
Dam) would be reduced by about 5-20% during construction in average to low flow years (USACE
1995). The Corps currently attempts to provide minimum flows of 2,500 cfsin the McKenzie River at
Vidafor fisheries enhancement, but flows often drop below thislevel under current operating conditions.
During the proposed action, flowswill likely drop below 2,500 cfs more often than in years past during
averageto low flow years. Current summer flow augmentation requirements of 5,000 cfs at Albany and
6,500 cfs at Salem can be met a al times with water from other reservoirs unless the Willamette Basin
experiences extreme drought conditions with record low flows (USACE 1995).

USACE (1995) describes expected effects on water temperature resulting from loss of riparian cover
through the reservoir area under drawdown conditions. Flow and temperature modeling indicated that
flows released from the residua pool above the dam would average approximately 58-63°F daily (about
3-6°F warmer than inflow temperatures) during the hottest summer month (i.e,, August) during
drawdowns done for project construction (2001-2002, and possibly 2003).

Thusthe likely effects of the proposed action to fish habitat below the dam can be summarized as. (1) re-
edtablishment of anatura flow regime (i.e., discharge equd to residua pool inflow) up to 1,200 cfsat a
pool eevation of 1,375 feet NGV D; (2) more natural water temperature conditions (i.e., discharge 3-6°F
warmer than inflow in summer and the same as inflow in spring and fal); and (3) periods of turbidity
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associated with initial drawdown in addition to subsequent erosion in the pool areaand irregular natural
runoff events. The effects of these flow and water temperature changes on UW chinook salmon and bull
trout are described below. The effects of turbidity increases were addressed above.

Since the re-establishment of anatura flow regimeislikely to result in low flows less than the current
minimum of 300 cfsin the South Fork during UW chinook salmon spawning season, spawning habitat
may be reduced for this species. However, these flow levels will be equivalent to those that would have
occurred if the Cougar project had never been built, and adultsin the South Fork have access to other
spawning habitat located e sawhere within the McKenzie Basin. The same logic gpplies to the expected
reduction in low flows in the maindem McKenzie River a Vida (5-20% flow reduction) because of the
abundance of high qudity spawning habitat in the mainsem McKenzie above the confluence with the
South Fork. Juvenile UW chinook sdmon typicaly emigrate to rearing habitat located downstream in
maingem areas of the McKenzie and upper Willamette rivers, thus the resulting reduction in available
rearing habitat in the mainstem McKenzie above Leaburg Dam may have some effect on juveniles, but
these will be the flows that existed before the construction of Cougar Dam. How management below the
dam after the completion of the Cougar WTC project will be determined by the ongoing consultation on
the continued operation of the Corps Willamette VValey Flood Control System.

Stream temperatures during UW chinook salmon summer migration and fal spawning periods will be
improved and more naturd (i.e., warmer in summer and cooler in fdl) than current environmenta
conditions under dl flow conditions occurring during congtruction activities. Pre-gpawner mortality rates
in the McKenzie Basin have been estimated a 5% in the McKenzie River above the confluence with the
South Fork, 23% in the South Fork, and 18% downstream of the confluence with the South Fork
(USACE 1995). The much higher mortality rates in the action area are attributed to the water
temperature effects of the dam as currently operated. Thusimproved, more natura, summer water
temperatures in the South Fork during the construction period are anticipated to result in increased pre-
spawner surviva rates that more closely gpproximate surviva rates observed dsawherein the McKenzie
Basin.

Stream temperatures during UW chinook salmon incubation and emergence will be improved and more
naturd (i.e,, cooler in thefal and winter) than current environmental conditions under al flow conditions
occurring during congtruction activities.  UW chinook samon fry surviva isthought to be currently very
low due to early emergence (USACE 1995). Thusimproved, more naturd, fal and winter water
temperatures in the South Fork and the mainstem during the construction period, and after project
completion (since thisis the purpose of the project) are anticipated to result in increased fry survivd rates
that more closely approximate survivd rates observed e sewhere in the McKenzie Basin.

Cooler fdl temperatures could also attract more bull trout into the South Fork McKenzie River from the
maingem McKenzie River. Although cooler water temperatures would be beneficid to bull trout, if
adults that would have spawned in the upper McKenzie instead enter the South Fork, where no spawning
habitat is believed to exist below the dam, spawning opportunities for that year could be logt.
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2. Spotted Owl
Spotted owl habitat will not be affected as aresult of the proposed project.
C. Effectsto Critical Habitat

1. UW Chinook Samon Critical Habitet

During the implementation of the proposed action (2000-2003), dl ten of the essentid festures of UW
chinook salmon critica habitat will likely be affected: (1) Subgtrate, (2) water qudlity, (3) water quantity,
(4) water temperature, (5) water velocity, (6) cover/shelter, (7) food, (8) riparian vegetation, (9) space,
and (10) safe passage conditions. Substrate and water quaity (excluding water temperature) are likely to
be adversdly affected by turbidity both downstream of Cougar Dam, as described above under “Effects
to Habitat of Listed Species, Turbidity”, and upstream of the dam as described above under “Effects to
Habitat of Listed Species, Reduced reservoir pool sze’. The flow-related essentid features (water
quantity, velocity, cover/shelter, and space), water temperature, and food (invertebrate production
related to flow and temperature) are likely to be improved below the dam, as described above under
“Effects to Habitat of Listed Species, Altered flows and stream temperatures...”, but adversdly affected
above the dam in the reservoir pool area as described above under “Direct Effects on Listed Species,
Migration barrier”. Riparian vegetation islikely to be adversaly affected by clearing of the staging and
congtruction areas due to ground disturbance and clearing, possibly resulting in some erosion, turbidity,
and possible sedimentation. Upstream passage conditions for adults will be improved through interim fish
passage, assuming that some passage to currently unused historic habitat via trap-and-haul is better than
no passage. Under the same assumption, downstream passage conditions for juveniles will be improved
if the experimenta downstream trap-and-haul isimplemented.

2. Spotted Owl Critical Habitat

The proposed project will have no effect on spotted owl Critical Habitat.

VI. CUMULATIVE EFFECTS

Cumulative effects include the effects of future State, tribal, local or private actions that are reasonably
certain to occur in the action area consdered in thisbiologica opinion. Future Federd actionsthat are
unrelated to the proposed action are not considered in this section because they require separate
consultation pursuant to section 7 of the Act. Federd actions, including the ongoing operation of
hydropower systems, hatcheries, fisheries, and land management activities are being (or have been)
reviewed through separate section 7 consultation processes. Therefore, these actions are not considered
cumuléative to the proposed action.
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The BA for the Cougar WTC project provided adiscussion of the following non-federd activities likely
to occur in the project arear industria forest management on private lands, recrestion,

hydropower production, and urban and rura development. The Services do not consider hydropower
production to be a cumulative effect, since any hydropower project in the basin must secure alicense
from the Federd Energy Regulatory Commission, and such licenses must go through independent section
7 review, as stated above.

A. Industrial Forest Management

Over 90% of the McKenzie River Subbasin is currently in forest uses. Private indudtrial forest owners
hold dmost hdf of the productive timber land, covering approximately 29% of the basin (USFS 1994).
Since 1991 there has mogt likely been an increase in the rate of timber harvest on private lands.

As of 1988, one fourth of industrial forestland was in the mature (trees of age 80-200 years) or old (trees
older than 200 years) growth categories. These stands contain trees of sufficient size (>21 inches DBH)
to contribute a present to large woody debrisin streams, which isimportant in the development of cover
and habitat complexity (Cramer et a. 1997).

The potentid of the South Fork McKenzie River watershed to contribute magor volumes of large logs to
the loca economy islimited. Lessthan one fourth of the South Fork is currently available for timber
production because of the large proportion in non-harvestable allocations such as Wilderness, Late
Successiona Reserves, and Riparian Reserves under the Forest Plan. On those lands that are
harvestable, concentrated harvest has resulted in a high proportion of early and young stands (USFS
1994). Itislikey that riparian habitat and stream conditions in the South Fork McKenzie River
watershed will continue to improve into the foreseegble future,

B. Recreation

A variety of recreationa opportunities are available throughout the watershed. In particular, the corridor
adjacent to the river in the South Fork watershed provides access to developed campgrounds and
numerous dispersed campsites (USFS 1994). Recreationists make use of Cougar Reservoir for boating
and fishing.

ODFW has reported that bull trout are regularly, but not commonly, caught by anglers fishing below
Cougar Dam, in Cougar Reservoir and in the South Fork about the reservoir. However, bull trout are
somewhat protected from harvest by state fishing regulations, which require their rlease. The extent of
mortaity to South Fork McKenzie River bull trout from illegd harvest and incidental catch and rdleaseis
largely unknown, but thought to be declining due to increased law enforcement and educationa programs.

Regulated fisheries for saimon, steelhead and trout also occur in the McKenzie River Basin. ODFW
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ingtituted a marked-fish-only (i.e., hatchery fish) harvest of spring chinook on the McKenzie River in
1995. ODFW hasidentified key spring chinook naturd production areas within the McKenzie Basin, has
developed plans for mass marking of hatchery fish, and has implemented more drict control of
procedures affecting the genetic attributes of salmon reared at McKenzie Hatchery (Cramer et a. 1996).
Consequently, it is unlikely that hatchery and regulated harvest programs within the McKenzie Subbasin
will threeten the persistence of the listed species occurring there,

C. Urban and Rural Development

Riparian area fragmentation, placement of riprap revetment for flood protection, infrastructure
development (e.g., roads), and water quality degradation, particularly from non-point sources and
sormwater runoff, are problems associated with urban and rural development in the McKenzie River
Basin (John Runyon, McKenzie River Watershed Council, personal communication). The McKenzie
River Watershed Council is preparing a detailed analysis of these factors and their report should be
available in about one year. They have developed an Action Plan that includes actions for long-term
protection of water quality, actions for fish and wildlife habitat monitoring, recommendations for
recregtion and human habitat use within the watershed, and recommendations for watershed educationa
activities (Cramer et d. 1996).

The Services assume that management impacts from non-Federa activities which have degraded or
hindered recovery of anadromous fish habitat will continue in the short-term a Smilar intenditiesasin
recent years. This assumption may be consarvative in the long-term, given development of non-Federa
conservation programs, such as the Oregon Plan for Sdmon and Watersheds, and possible devel opment
of habitat conservation plans with non-Federa entities to fulfill the requirements of section 10 of the ESA.

VIlI. CONCLUSION

After reviewing the current status of UW chinook, bull trout, and spotted owl, the environmenta basdline
for the action areg, the effects of the proposed Cougar Reservoir WTC project, and the cumulative
effects, it is the Services biologica opinion that the project, as proposed, is not likely to jeopardize the
continued existence of UW chinook, the Columbia River bull trout DPS, or spotted owl, and is not likely
to destroy or adversely modify critical habitat for UW chinook or spotted owl. The Services conclude
that the short-term construction impacts of the Cougar Reservoir WTC project will not reduce
appreciably the likelihood of both the surviva and recovery of UW chinook, bull trout, or spotted owlsin
the wild by reducing the reproduction, numbers or distribution of these species. This conclusion is based
on the following aspects of the Services andlysis of project impacts: (1) Disturbance and degradation of
habitat quality for listed species will be short-term in duration; (2) flow and temperature conditionsin the
South Fork McKenzie River will resemble the natura regime during construction periods; and (3)
formation of the ECTF will help guide the adaptive process, which is designed to respond to the most
current information available on the ongoing impacts of the proposed project .

48



NMFS concludes that the proposed Cougar WTC project will not diminish appreciably the vaue of
critical habitat for both the surviva and recovery of UW chinook sdmon. This conclusion is based on the
gmall-scale and temporary impacts on essential features of UW chinook salmon critical habitat. USFWS
concludes that congtruction of the Cougar WTC project is not likely to destroy or adversely modify
gpotted owl critical habitat because no spotted owl suitable or dispersal habitat will be affected.

VIIl. CONSERVATION RECOMMENDATIONS

Section 7(a)(1) of the ESA directs Federal agenciesto utilize their authorities to further the purposes of
the ESA by carrying out conservation programs for the benefit of endangered and threatened species.
Conservation recommendations are discretionary agency activities to minimize or avoid adverse effects of
aproposed action on listed species or critica habitat, to help implement recovery plans, or to develop
information. The Services offer four recommendations to the Corps for improving conditions for listed
fishesin the South Fork McKenzie River:

1 Re-design the WTC tower based on overlapping/telescoping weir gates insteed of ports, allowing
flow to be taken from the surface a any pool eevation (thiswould provide more efficient
temperature control and juvenile collection than the current multiple port design).

2. Closdy coordinate the WTC project with the ongoing Cougar Fish Passage Evauation Study to
ensure maximum compatibility of the projects with one another, and maximum benefits to native
fish speciesin terms of both restoring natura water temperatures and fish passage.

3. As soon as possible after completing the Cougar Fish Passage Evauation Study, use this study as
the basis to design and implement upstream and downstream long-term fish passage facilities a
Cougar Dam.

4. Closdly coordinate the WTC project with the ongoing consultation with the Services on the
continued operation of the 13 Upper Willamette flood control projects to maximize restoration of
the aguatic ecosystem within the Cougar WTC project action area.

In order for the Services to be kept informed of actions minimizing or avoiding adverse effects or
benefitting listed pecies or their habitats, the Services request notification of the implementation of any
conservation recommendations.

IX. REINITIATION OF CONSULTATION

This concludes forma consultation on the action outlined in the Corps BA for the Cougar Reservoir
Water Temperature Control Project. Asprovided in 50 CFR "402.16, reinitiation of forma consultation
is required where discretionary Federa agency involvement or control over the action has been retained
(or isauthorized by law) and if: (1) the amount or extent of incidental take is exceeded, (2) new
information reveds effects of the agency action that may affect listed species or critica habitat in amanner
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or to an extent not considered in this opinion, (3) the agency action is subsequently modified in a manner
that causes an effect to the listed species or critica habitat not considered in this opinion, or (4) anew
Speciesislisted or critical habitat designated that may be affected by the action. In instances where the
amount or extent of incidentd take specified in the Incidental Take Statement is exceeded, any operations
causing such take must cease pending reinitiation.
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X1. INCIDENTAL TAKE STATEMENT

Section 9 of the ESA and Federa regulation pursuant to section 4(d) of the ESA prohibit the take of
endangered and threatened species, respectively, without specid exemption. Takeis defined asto
harass, harm, pursue, hunt, shoot, wound, kill, trap, capture or collect, or to attempt to engage in any
such conduct. Harm is further defined by regulation to include significant habitat modification or
degradation that resultsin deeth or injury to listed species by sgnificantly impairing essentid behaviora
patterns, including breeding, feeding, or sheltering. Harass is defined by regulation as intentional or
negligent actions that create the likelihood of injury to listed pecies to such an extent asto sgnificantly
disrupt norma behavior patterns which include, but are not limited to, breeding, feeding or sheltering.
Incidenta take is defined as take that isincidenta to, and not the purpose of, the carrying out of an
otherwise lawful activity. Under the terms of section 7(b)(4) and section 7(0)(2), taking that is incidental
to, and not intended as part of, the agency action is not considered to be prohibited taking under the ESA
provided that such taking isin compliance with the terms and conditions of this Incidenta Take
Statement.

An incidenta take statement specifies the amount or extent of any authorized incidenta taking of
endangered or threatened species. It dso provides reasonable and prudent measures that are necessary
to minimize impacts and sets forth terms and conditions with which the action agency must comply in
order to implement the reasonable and prudent measures.

The measures described below are non-discretionary, and must be undertaken by the Corps and made
binding conditions of any contract issued in the course of congtruction of the Cougar WTC project for the
exemption in section 7(0)(2) to gpply. The Corps has a continuing duty to regulate the activity covered
by thisincidenta take statement. If the Corps: (1) failsto assume and implement the terms and
conditions; or (2) fals to require its contractors to adhere to the terms and conditions of the incidentd
take statement through enforceable terms that are added to the contracts, the protective coverage of
section 7(0)(2) may lgpse. In order to monitor the impact of incidentd take, the Corps must report the
progress of the action and its impact on the species to the Services as specified in the incidentd take
statement (50 CFR "402.14(i)(3)).

A. Amount or Extent of Incidental Take
1. UW Chinook Samon and Bull Trout

For the purposes of this Opinion, incidenta take is defined as take of UW chinook salmon and bull trout
individuas (fertilized eggs, fry, juveniles, or adults) that results from the congtruction of the Cougar WTC
project. Theincidentd takeis expected to be in the form of harm, harassment, and mortality to UW
chinook salmon and bull trout individuas from decreased water qudity, loss of habitat areain Cougar
Reservoir, reduced flows in the South Fork McKenzie River below the dam, entrainment into the
unscreened diverson tunnd, migration delays for upstream migrating fish, and operation of interim fish
passage facilities. Incidental take will so occur as aresult of the capture and handling associated with
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studies, monitoring and mitigation activities that are a part of the proposed project. The amount or extent
of incidentd take resulting from the proposed action is difficult to quantify due to the difficulty in finding
individuas that have been killed or otherwise taken by the project. Furthermore, even if dead or injured
individuds are found in the project area, determining the cause of mortdity or injury may be difficult.
Therefore, even though the Services expect some incidenta take to occur due to the actions covered by
this biologica opinion, the best scientific and commercid data available are not sufficient to enable the
Services to estimate a specific amount of incidenta take to the species. In instances such asthese, the
Services designate the expected leved of take as"unquantifiable” Based on the information in the BA, the
Services anticipate that an unquantifiable amount of incidental take of UW chinook salmon and bull trout
could occur as aresult of the actions covered by this biologica opinion. In the accompanying biologica
opinion, the Services determined that this leve of anticipated take is not likely to result in jeopardy to the
Species.

2. Spotted Owl

The Service anticipates asmall, but unquantifiable amount of incidentd take of spotted owl pairs or
resdent singles due to disturbance associated with congtruction of the Cougar WTC project. Thistekeis
difficult to quantify because take due to harassment is difficult to detect. If spotted owlsare nesting in
suitable habitat within 0.25 mile of the proposed project (or within 1.0 mile of blasting), USFWS
anticipates some of these individuas will be subject to harassment as aresult of the noise associated with
these activities. Thistake can be qudified in terms of the cumulative probability that: (1) suitable,
unsurveyed habitat contains nesting spotted owls, (2) nesting birds will, in fact, be disturbed; and (3) if
disturbed, reproductive output will be negetively affected. In the accompanying biologica opinion, the
USFWS determined thet this level of anticipated take is not likely to result in jeopardy to the species.

B. Reasonable and Prudent M easures

The Services bdieve that the following reasonable and prudent measures are necessary and appropriate
to minimize take of bull trout, UW chinook salmon, and spotted owls:

1. Convene an Environmenta Coordination Task Force (ECTF) to advise the Corps during and after the
Cougar WTC construction period on actions to reduce impacts of the project to listed species based on
data collected from the water quality and fish studies described below, and any other available and
relevant information.

2. Monitor water quality before, during and after the congtruction period to provide deta that will enable
the ECTF to determine if further actions are necessary to reduce impacts of the Cougar WTC project on
listed species.

3. Perform basdine studies of ligted fish digtribution and population parameters in the action area prior to

congiruction of the WTC project. Aswith measure #2, this mesasure will provide data enabling the ECTF
to determine if further actions are necessary to reduce impacts of the Cougar WTC project on listed
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Species.

4. Conduct studies to determine the response of listed fishes to atered conditions in Cougar Reservoir
and the South Fork McKenzie River during reservoir drawdown for congtruction of the WTC project.
Aswith measures #2 & #3, this measure will provide data enabling the ECTF to determine if further
actions are necessary to reduce impacts of the Cougar WTC project to listed species.

5. Implement atemporary trap and haul program for listed fishes during project congtruction to reduce
impacts to adult bull trout and UW chinook salmon by alowing them to move from the South Fork
McKenzie River below the dam (strongly affected by Cougar WTC project) to the much higher qudity
habitat above the reservoir (not affected by the project).

6. Develop aplan and implement remedia actions as necessary to protect bull trout during construction.
7. Conduct post-construction monitoring to track recovery of listed fish populations.

8. Minimize disturbances to spotted owl pairs and their progeny during nesting season

9. Report on the progress in implementing the terms and conditions specified below.

C. Termsand Conditions

In order to be exempt from the prohibitions of section 9 of the ESA, the Corps must comply with the
following terms and conditions, which implement the reasonable and prudent measures described above.
These terms and conditions are non-discretionary.

la Egablish an Environmenta Coordination Task Force (ECTF) congsting of federal and State
regulatory and resource agency representatives from NMFS, USFWS, Oregon Department of Fish and
Wildlife, Willamette Nationa Forest, the Corps, and possibly others, to assist the Corpsin reviewing
studies and monitoring results associated with the Cougar WTC project.

1.b. Provide data and coordinate meetings of the ECTF as needed to identify appropriate corrective
action, formulate recommendations for facility design and corrective action, implement corrective actions,
and provide information concerning the project to their congtituencies and to the public.

1.c. Convenethe ECTF a least quarterly, or more often if new information warrants, during the
congiruction period for the Cougar WTC project, beginning in 2000 and continuing at least one year after
project congtruction is completed.

2.a. Monitor the following water qudity parametersin the project area before, during and after project
congtruction (beginning in 2000 and continuing &t least one year after project congruction is completed):
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(1) Inthe South Fork McKenzie River above Cougar Dam - flow, water temperature and
turbidity of inflow;

(2) Inthe South Fork McKenzie River below the dam - flow, water temperature, turbidity, and
dissolved oxygen (DO) of discharge, on an hourly basis a existing U.S. Geologica Survey
(USGS) gaging getions,

(3) In Cougar Reservoir - water temperature, DO, turbidity, and other parameters (percent
oxygen saturation, pH, total dissolved solids, conductivity, and oxidation-reduction potentid) in
the reservoir/ residua pool above Cougar Dam on aweekly basis (or as agreed upon by the
ECTF) a three or more sampling stations within the reservoir. Flow, water temperature and
turbidity conditions at inflow to the residua pool should be compared to conditions in the residua
pool and below the dam.

2b. Mantain adaily log of stream and reservoir conditions, including any storm events, dong with a
database of the associated water quality parameters described above. Problem events should be
reported by the Corps to Oregon Department of Environmental Quality (ODEQ), ODFW, NMFS, and
USFWS, dong with information about any corrective actions taken.

3.a Callect information on the digtribution, behavior and abundance of bull trout in the South Fork
McKenzie River (upstream and downstream of Cougar Dam, and within the reservoir) during the two
years (2000-2001) prior to drawdown. This study may be done in conjunction with ODFW, and should
include gathering information on:

(1) Timing of migration out of the reservoir into the South Fork (above reservoir);
(2) Timing of migration from the South Fork downstream to the reservair;

(3) Digtribution, behavior, abundance and habitat use by bull trout within the reservoir, using
appropriate radio telemetry techniques,

(4) Digribution, behavior and abundance of spawning bull trout in Roaring River and in the South
Fork McKenzie River;

(5) The safest and most effective means of capturing and handling adult and sub-adult bull trout in
the South Fork and in the reservair;

(6) Effectsto bull trout and UW chinook salmon passing downstream through Cougar Dam (via
the regulating outlet and penstock, and through construction bypass tunne!).

4.2 Monitor distribution, abundance and behavior of bull trout within the resdua pool (during
drawdown) and reservoir (fall to spring months) during the congtruction period to determine response to
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congiruction impacts.

4.b. Monitor distribution and behavior of bull trout in the South Fork below the dam during the
construction period to determine response to construction impacts.

5.a Develop and implement atemporary program to alow passage of migrating adult UW chinook
sdmon upstream of Cougar Dam during the project construction period.

5.b. Develop and implement atemporary program to alow passage past Cougar Dam of upstream
migrating bull trout during the project congtruction period.

6.a Prepare a“Bull Trout Rescue Plan” for implementation if conditionsin the residua pool or South
Fork warrant action. This may involve capturing bull trout in the South Fork to prevent them from
entering the residua pool or capturing individuas trapped in the resdua pool. Identify potentid habitats
within the McKenzie River watershed for temporary trandocation of “rescued” bull trout.

6.0. Implement “Bull Trout Rescue Plan” if ECTF supports such action, with concurrence from
USFWS.

7.a. Monitor fish response in the South Fork McKenzie River to determine trend of listed fish
populations for at least one year following completion of congtruction of the Cougar WTC project.
Gather information which will assigt in selecting the appropriate location for construction of permanent
trgp and haul, or other fish passage facilities, above and below the dam.

8.a Monitor noiselevels at arecording station in the Rush Creek drainage, approximately 2,000 feet
from the Rush Creek diverson tunnel intake and the Cougar Reservoir intake structure.

8.b. Condruction noise at the monitoring station must not exceed 60 dBA. Noise during blasting must
not exceed 90 dBC. If these thresholds are exceeded, the activity producing the noise must be hated.

8.c. Survey annually for owl presence and nesting within 1 mile of blagting. If nesting owls are present,
monitor noise levels a the nest Ste and visudly monitor the nest continuoudy during blasting operations to
note behavioral responses of the owls and to determine reproductive success at the nests, according to
established protocol. To obtain information regarding these nest sites, the Corps may wish to coordinate
with Oregon Cooperative Fish & Wildlife Unit personnd who are conducting owl demographic studiesin
the area. The USFWS ds0 requests that our office be informed if such opportunity arises.

9.a. Prepare quarterly monitoring, annual progress, and find project reports of progress on the
implementation of each Term and Condition in this Biologica Opinion. Annud reports shdl be provided
to NMFS and USFWS by January 31 of each year after the project construction begins, and continuing
at least two years beyond project completion. A description of any progress on the implementation of the
Conservation Recommendations should aso be included in these reports. The annual reports should be
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sent to NMFS and USFWS at the addresses below:

Oregon Branch Chief State Supervisor

Habitat Conservation Division Oregon State Office

Nationad Marine Fisheries Service U.S. Fish and Wildlife Service
525 NE Oregon Street, Suite 500 2600 SE 98th Avenue, Suite 100
Portland, Oregon 97232 Portland, Oregon 97266

In addition to NMFS and USFWS, copies of reports should aso be provided to members of the ECTF.

Notice While the incidenta take statement provided in this consultation satisfies the requirements of the
Endangered Species Act, it does not condtitute an exemption from the prohibitions of take of listed
migratory birds under the more restrictive provisions of the Migratory Bird Treaty Act.

To the extent that this statement concludes that take of any threatened or endangered species of
migratory bird will result from the agency action for which consultation is being made, the USFWS will
not refer the incidentd take of any such migratory bird for prosecution under the Migratory Bird Treaty
Act of 1918, as amended (16 U.S.C. 703-712), or the Bald and Golden Eagle Protection Act of 1940,
as amended (16 U.S.C. 668-668d), if such take isin compliance with the terms and conditions (including
amount and/or number) specified herein.
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